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PROCESS FOR MAKING STABLE HIGH 
VISCOSITY AMNO SILICONE EMULSION 

0001. The present invention relates to a stable highly vis 
cous aminosilicone polymeric fluid and in particular, relates 
to a process for the synthesis of stable high viscosity amino 
silicone emulsion involving the said aminosilicone polymeric 
fluid by way of a simple and cost-effective manufacturing 
process that would not require the involvement of complex 
machine and thus can be readily used for making emulsion in 
large scale commercial process with a particle sizes from 0.01 
micron to 150 micron for diverse applications such as in 
personal care, specially hair care, textile, release and alike. 
0002 Importantly, the process is directed to be easily 
adapted for high viscous amino silicone emulsion production 
for diverse beneficial end use in personal care, specially in 
hair care; textiles; home care, release and alike applications. 
More importantly, the silicone emulsion produced by way of 
the process of the present invention is in the range from 0.01 
micron to 150 micron (D50 value) with a very narrow particle 
size distribution which is highly stable and found to have 
consolidated advantageous and beneficial use in personal 
care, textile softener, different release applications, in fabric 
care, paper coating and other application and is not limited to 
the said applications. 
0003. It is well known to provide amino silicone emul 
sions with varying particle sizes to Suit different end applica 
tions and uses. 
0004 Amino silicone and an emulsion of amino silicone 
has been in use for different end use applications with certain 
benefits especially in textiles for softener, in conditioners for 
hair care, in PU release. It is also well known to use amino 
silicone emulsion in Such application with a limited to spe 
cific application in textiles, personal care, release, and not 
limited to said applications. 
0005 Today globally silicone in personal care, especially 
in hair care formulations has become essential as a perfor 
mance ingredient in the said products by the way of its pres 
ence in Small amount within the formulations. In accordance 
with the market demand and competition, cosmetic manufac 
turers are using different kinds of silicone products with 
different functionalities in such formulations to optimize the 
product effects. As a result of such large variety of formula 
tion, product complexity also increases with use of multi 
silicone components in the formulation. In the categories of 
different silicone emulsions, most popular category of sili 
cone emulsions, like dimethicone or dimethiconol or 
vinyldimethicone or vinyldimethiconol or mixture of these 
components are used in different hair care applications. Most 
important part of these silicone emulsions is the availability in 
different variants as performulation requirements with varia 
tion of particle sizes from 0.02 micron to 50 micron, with 
different oil viscosities from few hundred to few million cps 
and wherein such emulsions can be made by simple stirring or 
homogenizing either by mechanical process or emulsion 
polymerization process. Application of these emulsions are 
only limited to specific beneficial attributes like silkiness, 
softness, reduced wet & dry combing force in 2-in-1 shampoo 
but are not so effective to improve the shine on hair. This 
dimethicone or dimethiconol or vinyldimethicone or 
vinyldimethiconol emulsion/s are not able to deliver even 
above said conditioning properties in anti dandruff shampoo 
and needs another additional silicone emulsion of different 
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functionality like amodimethicone (amino silicone emulsion) 
in the formulation of different categories of conditioners to 
optimize on the conditioning effects. Another big disadvan 
tage of dimethicone or dimethiconol or vinyldimethicone or 
vinyldimethiconol emulsion/s in case of shampoo formula 
tions is that about 80% silicone is washed off while rinsing the 
hair in water with a maximum of 20% silicone deposition on 
hair. It is thus wastage of silicone, down-the-drain to pollute 
the environment. 

0006 Due to the lack of awareness, hair is exposed many 
rigorous and damaging chemical and physical processes dur 
ing its lifetime. Hair damage results change in feel, appear 
ance & physical properties of the hair and negative impact on 
the consumers satisfaction. Current products based on Surface 
lubrication technologies & improve tactile benefits. Consum 
ers experience and observe that the current product is an 
instant effect but doesn't last long. 
0007 Consumer needs to prevent these damage processes 
by way of using different appropriate hair washing products 
that target silicone deposition technologies. To eliminate or 
alleviate this consumer problem should lead to a product 
having high deposition on tips and less in roots. As it is well 
known in the art, a lipid layer covers the cuticles and protects 
the hair from damage. Due to continuous hair washing with 
different chemicals and physical treatment, lipid layer from 
normal hair gets removed and cuticle layer opens up. As soon 
as, cuticle layer opens, hair starts to get damaged very fast due 
to chemical used and by physical treatment ifright product is 
not used for washing or hair treatment. During the damage 
process, hair tips become damage first and roots remains less 
damaged due to oily protection from sebum. Therefore, sili 
cone deposition must be less in roots so that sebum can freely 
secretes from roots, otherwise hair fall takes place very fast. 
On the other hand, most of silicone used as mentioned above 
in hair care formulation is heterogeneously deposited on hair 
during washing and mostly transferred to roots rather than 
tips. Amino silicones thus has unique Solution to resolve Such 
above said problem. Properly designed amino silicone due to 
its cationic nature is predominantly deposited at tips and 
much less in roots. Hence, protect the damage hair from 
further damage. 
0008 Amino silicone emulsion is thus a highly popular 
category of silicone known for its use in different hair care 
formulations. Most important part of amino silicone is its 
application in wide conditioning formulations in different 
hair care products and irrespective of product categories, 
amino silicone emulsion improves softness, shine and wet 
combing of hair by way of its application in different types of 
hair care products. Amino silicone emulsion is available on 
different particle sizes in the range of 0.01 micron to 150 
micron having low to moderate viscosity oil prepared by way 
of stirring or homogenizing in mechanical process. Amino 
silicone can be made by emulsion polymerization process by 
stirring or homogenizing with a particle sizes 0.01 micron to 
150 micron having apparent internal oil viscosity from few 
hundred to few hundred thousand cps. This viscosity rise is 
not a true linear propagation of di-functional unit of siloxane 
bond but more of inter or intra molecular or both condensa 
tion due to presence of reactive groups in alpha Omega posi 
tions in the polymer chain or hydrogen bonding of reactive 
groups at alpha Omega position in the chain with amino group 
in the polymer chain i.e. cross linking of amino with siloxane 
in the form of trifunctional propagation. So, amino emulsion 
having higher fluid viscosity by emulsion polymerization 
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process contains amino silicone polymeric oil having mostly 
resin type structure with a loss of amine functionality. There 
fore, amino emulsion obtained by emulsion polymerization 
having particle sizes from 0.01 micron to 150 micron having 
polymers with cross-linking nature becomes less effective in 
conditioning properties due to the damage of amino groups as 
compared to emulsion made by the process of stirring or 
homogenizing amino oil, emulsifiers and water mechanically. 
Generally, making an aminosilicone polymeric fluid with 
more than 25000 cps is always a problem due to cross linking 
that ultimately gets gelled due to formation of resin structure. 
0009 EP0269889 by Norbert Gamon, EP 0628589 by 
Stevan Edward Cray & Mubarik M. Chowdhry and U.S. Pat. 
No. 6,093,841 by Norbert Winkhofer & Holger Rautschek 
describes different processes for making amino silicone poly 
meric fluid. Non of the abovesaid prior art patents clearly 
defines how a stable high viscous amino silicone polymeric 
fluid is produced from amino silane and polysiloxane oligo 
mer since highly viscous amino silane has an affinity towards 
condensation between themselves in having —OH group or 
—OR group at alpha Omegaposition in amino fluid that forms 
hydrogen bond with the amino group. 
0010. There are still some other categories of silicone 
emulsions which are being used in differenthair care products 
like polyether modified silicone or poly quaternary silicones. 
All these products have mild conditioning properties with 
higher negative impact in hair care product. 
0011. Therefore all low viscous amino silicone emulsion 
results in poor silkiness and dry combing when used in dif 
ferent hair care products. So, to compensate for Such proper 
ties, either a high oil viscosity containing dimethicone or 
dimethiconol or vinyldimethicone or vinyldimethiconol 
emulsion is added in combination to amino silicone emulsion. 
Still, these amino silicone emulsion with other silicone emul 
sion is not a solution in shampoo formulations due to extreme 
drop in shampoo viscosity for e.g. a shampoo base having 
viscosity 8000-10000 cps drops to below 100 cps after addi 
tion of low viscous amino silicone emulsion. Such negative 
aspects are associated with amino silicone emulsion added 
when alone or in combination with other silicone. Some 
times, a high amount of thickening agent is used to build up 
shampoo viscosity which not only increases formulation cost 
but also showed negative sensory effect on hair. 
0012 Nowadays, in global hair care market, shampoos as 
hair care products constitute more than 70% in comparison to 
other hair care products. Therefore, such negative properties 
of amino silicone are found to limit the use of such emulsions 
in different hair care applications. 
0013. On the other hand, amino silicone emulsion shows a 
positive advantage of maximum silicone transfer on hair due 
to its cationic nature as high as 50-60% by way of optimizing 
shampoo formulation in combination of Suitable depositing 
agent. This high range of silicone deposition is impossible 
with other type of dimethicone or dimethiconol or vinyldime 
thicone or vinyldimethiconol silicone emulsion. 
0014. As would be apparent from the above state of the art 
and discussions therein, that it is alongfelt need to look for the 
possible application of amino silicone emulsion's in different 
hair care products, and it is thus essential not only to save the 
silicone from wastage while rinsing of hair in water but also 
have a possibility to use in all hair care applications if a stable 
linear high viscous amino fluid with a polymer viscosity min 
60000 cps or above could be manufactured with a proper 
control of amine number and then use Such amino silicone 
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polymeric fluid to make high viscous amino silicone emul 
sion is such a way such that there is a minimum impact in 
shampoo viscosity observed after addition in shampoo for 
mulation. These high viscosities amino silicone emulsions 
would thus provide for optimum conditioning effects in dif 
ferent hair care products without any negative sensory effect 
and diversify effective and advantageous use of silicone in 
hair care applications. 
0015. In is thus a basic object of the invention to provide 
for a stable high viscous amino silicone polymeric fluid and 
an emulsion thereof with reduced affinity of condensation 
between themselves so as to stabilize the said high viscous 
amino silicone polymeric fluid and the emulsion made out of 
it. 
0016. It is another object of the invention to provide for a 
process of making stable highly viscous amino silicone poly 
meric fluid having polymer viscosity of at least 50000 cps or 
more by way of a simple and cost-effective manufacturing 
process that would curtail the involvement of complex 
machine and thus can be readily used for making emulsion in 
large scale commercial process with particle sizes from 0.01 
micron to 150 micron for diverse applications such as in 
personal care, specially hair care, textile, release and alike. 
0017. Another object of the invention is directed to pro 
vide a simple process of making high viscous amino silicone 
emulsion from stable high viscous amino silicone polymeric 
fluid that would not affect shampoo viscosity and would thus 
not limit its addition to different hair care products. 
0018. Another object of the invention is directed to pro 
vide a simple process of making high viscous amino silicone 
emulsion from stable high viscous amino silicone polymeric 
fluid that would enable maximum silicone deposition even on 
rinsing the hair while applying the hair care product contain 
ing the said emulsion that would aid in reducing the silicone 
wastage down-the-drain and into the environment. 
0019. Another object of the invention is directed to pro 
vide a simple process of making high viscous amino silicone 
emulsion from stable high viscous amino silicone polymeric 
fluid that would enable maximum silicone deposition on hair 
tip and less deposition on hair root even on rinsing the hair 
while applying the hair care product containing the said emul 
Sion. 
0020. Another object of the invention is directed to pro 
vide a simple process of making silicone emulsion from 
stable high viscous amino silicone fluid that would provide 
excellent conditioning properties like soft, silky and shiny 
hair with excellent cleaning, Volume and wet & dry combing. 
0021. Another object of the invention is directed to pro 
vide a simple process of making silicone emulsion from 
stable highly viscous amino silicone polymeric fluid that 
would provide excellent conditioning properties in different 
hair care product like shampoo, anti dandruff shampoo, hair 
conditioners, conditioner for hair colouring, hair cream and 
alike application. 
0022. Another object of the invention is directed to pro 
vide a simple process of making silicone emulsion from 
stable high viscous amino silicone polymeric fluid with vis 
cosity range of from 50000 cps to 3 Mio cps by way of mixing 
orhomogenising in emulsion machine after addition of amino 
fluid, emulsifiers and water or by way of mixing with the 
addition of emulsifiers and water after making stable high 
Viscous amino fluid in the emulsion machine. 
0023. Another object of the invention is directed to pro 
vide a simple process of making high viscous amino silicone 
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emulsion from stable high viscous amino silicone polymeric 
fluid that would maintain an amine number below 0.12. 
0024. Thus according to the basic aspect of the invention 
there is provided a stable highly viscous amino silicone emul 
sion comprising (i) a stable highly viscous amino silicone 
polymeric fluid of viscosity of at least 50000 cps to up to 2 
Mio cps with an amine number of up to 0.12, (ii) non-ionic 
and/or (iii) cationic emulsifiers and said emulsion having a 
particle size of up to 150 micron. 
0025. According to another aspect of the invention there is 
provided a stable highly viscous amino silicone emulsion 
comprises highly viscous amino silicone polymeric fluid 
comprising hydrolysed amino silane solution free of alkoxy 
group in the alpha Omega position in the amino silane of 
general formula 

(R') (RO)Si( R NR. R. NR). (I) 

0026. Wherein b is the integer of maximum 3 and a 
maximum 2; 
I0027. Wherein R' is a monofunctional, saturated or unsat 
urated alkyl group with 1 to 20 carbon atoms or monofunc 
tional aryl group with 6 to 20 carbon atoms; 
I0028. Wherein R is the difunctional alkylene group with 
1 to 10 carbon atoms or difunctional aryl group with 6 to 10 
carbon atoms; 
I0029 Wherein R is the hydrogen atom or atoms or satu 
rated or unsaturated alkyl group with 1 to 20 carbonatoms or 
monofunctional aryl group with 6 to 20 carbon atoms. 
0030. According to yet another aspect of the present 
invention there is provided a stable highly viscous amino 
silicone emulsion wherein the said hydrolysed amino silane 
Solution free of alkoxy group in the alpha omega position of 
the amino silanes are selected from CH (CHO). Si 
C.H. NH-CH NH, CH (CHO) Si CHCH 
(CH)—NH-CH NH, CH3(CHO). Si-CHs 
NH-CH NHCH (CHO). Si-CH NH-CH 
NH, CH (CHO). Si-CH NH-CH NH, CH 
(CHO). Si-CH NH-CH NH, CH (CHO) 
Si-CH NCH-CH N(CH), CH (CHO) - 

Si-CH CH(CH)—NH-CH NH, CH (CHO) 
Si-CH CH(CH) NH-CH NH; CH 

(CHO). Si-CH CH(CH) NH-CH NHCH, 
CH(CHO) Si CH NH; CH-(CHO). Si 
CH NH, CH (CHO). Si-CH CH(CH) NH; 
CH(CHO). Si-CH CH(CH)—NH, CH (CHO) 
Si-CH N(CH), CH(CHO). Si-CH 

NHCH, CH (CHO). Si-CH N(CH); CH(CHO) 
Si-CH NHCH: CH(CHO) Si CHCH 

(CH) N(CH), CH (CHO). Si-CH CH(CH)— 
N(CH), CH (CHO) Si CH, CH(CH)—NHCH: 
CH(CHO). Si-CH CH(CH)—NHCH and most 
preferably are selected from the silanes including CH 
(CHO). Si-CH NH-CH NH, CH (CHO) 
Si-CH CH(CH)—NH-CH NH, CH (CHO) 
Si-CH NH-CH NH, CH (CHO). Si 

CH, CH(CH) NH CHNH, CH (CHO). Si 
CH, NH, CH (CHO) Si CH NH, CH (CHO) 
Si-CH CH(CH)—NH and CH-(CHO). Si 

CH, CH(CH) NH. 
0031. According to another preferred aspect of the inven 
tion there is provided a stable highly viscous amino silicone 
emulsion wherein the non-ionic emulsifiers of HLB value in 
between 5-19 are preferably selected from the category of 
polyoxyalkylene alkyl ether, polyoxyalkylene alkylphenyl 
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ethers and polyoxyalkylene Sorbitan esters, more preferably 
from the category of said non-ionic emulsifiers having HLB 
value in between 8-19 including polyethylene glycol octyl 
ether; Polyethylene glycol lauryl ether; Polyethylene glycol 
tridecyl ether; Polyethylene glycol isotridecyl ether, Polyeth 
ylene glycol cetyl ether; Polyethylene glycol cetostearyl 
ether, Polyethylene glycol stearyl ether; polyethylene glycol 
nonylphenyl ether, polyethylene glycol dodecylphenyl ether; 
polyethylene glycol cetylphenyl ether, polyethylene glycol 
Stearylphenyl ether, polyethylene glycol Sorbitan mono Stear 
ate and polyethylene glycol Sorbitan mono oleate, more pref 
erably from the category of the said non-ionic emulsifiers 
having HLB value in-between 8-17, yet preferably from the 
category of the said non-ionic emulsifiers with HLB value 
10-14 by selecting different non-ionic emulsifiers with HLB 
values from 8-17 and wherein the cationic emulsifiers are 
selected from, tetra alkyl ammonium halides, tetra aryl 
ammonium halides, tetra alkyl aryl ammonium halides, also 
including salt, Quaternary ammonium compound including 
salt, polyduaternium compound having INCI name 
polyduaternium 1 to 75 and alike in use together with said 
non-ionic emulsifiers. 
0032. In yet further aspect of the invention there is pro 
vided a process for the synthesis of a said stable high Viscous 
amino silicone emulsion comprising the steps of 

0033 i. providing a stable high viscosity amino silicone 
polymeric fluid with viscosity in the range of 50000 cps 
to 2 Mio cps: 

0034) ii. adding the said stable high viscosity amino 
silicone polymeric fluid thereof in an amount 20 to 60% 
by wt together with non-ionic emulsifiers having HLB in 
the range of 10-14 comprising mixture of non-ionic 
emulsifiers in an amount 2 to 20% by wt and water in an 
amount 35 to 75% by wt and/oran cationic emulsifier/s 
in an amount from Zero to 7% by wt.; more preferably, 
25 to 50% by wtamino silicone polymeric fluid together 
with non-ionic emulsifiers having HLB in the range of 
10-14 comprising mixture of non-ionic emulsifiers in an 
amount 5 to 20% by wt and water in an amount 26 to 
70% by wt and/oran cationic emulsifier/s in an amount 
from 0 to 4% by wt.: 

0035) iii. homogenizing the mix by combination of stir 
rer and homogenizer at a temperature range of 10 to 40° 
C. and obtaining the said emulsion therefrom. 

0036) Ayet preferred aspect of the process of the invention 
involves more than one emulsifier with combined HLB value 
between 8-14 facilitates the synthesis of a stable emulsion. 
0037 Advantageously, in the above said process depend 
ing on the particle size requirement in the final emulsion, 
stirrer or homogenizer or combination of both is used for 
synthesizing the said stable emulsion and wherein the stirrer 
includes turbine, paddle, propeller, Viscojet or alike and not 
limited to specified stirrers and wherein homogeniser 
includes turrax or rotor-stator type homogenizer or alike and 
not limited to specified homogeniser. 
0038 More advantageously, in the above said process the 
stability of the emulsion remarkably improves by the addition 
of organic acid to adjust the final emulsion pH toward acidic 
pH and wherein the preferable organic acids include formic 
acid, acetic acid, Propionic acid, Isopropionic acid, butyric 
acid, Isobutyric acid, tert-butyric acid, Pentanoic acid and 
isomers, Hexanoic acid and isomers, Heptanoic acid and 
isomers, Octanoic acid and isomers and most preferable acid 
is acetic acid. 
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0039. Also, in the above said process maintaining a tem 
perature in the range of 10 to 40°C. is suitable while making 
emulsion preferably, maintaining a temperature below 20°C. 
is suitable to generate particle size of under 1000 nm in the 
emulsion and for emulsion having particle size more than 
1000 nm, higher temperature around 40°C. is required. 
0040. Further in the above said process for the synthesis of 
a stable high viscous amino silicone emulsion with particle 
size below 1000 nm, comprising the steps of: 

0041) i. Adding emulsifiers in the emulsion tank by 
taking a small portion of water in the emulsion tank; 
minutes followed by addition of desired quantity of the 
amino fluid 

0042 ii. Mixing of the water and emulsifiers for few and 
homogenizing the mix until it becomes a thick paste; 

0043 iii. Adding the rest of the water in a controlled 
manner followed by homogenizing the mix after each 
addition of water; 

0044) iv. Adding biocide at the level of 15 ppm for 
preserving the emulsion against microbial contamina 
tion and obtaining the said emulsion. 

0045 Also, in the said process for the manufacture of a 
stable high viscous amino silicone emulsion with particle size 
above 1000 nm, comprising the steps of: 

0046) i. Adding total water and emulsifiers in the tank 
whereindepending on the type of emulsifiers, tempera 
ture of the mixture was increased so that emulsifiers 
dissolve in water; 

0047 ii. Cooling the emulsifier/s solution below 40°C.: 
0048 iii. Adding desired quantity of high viscous 
amino fluid in the emulsion tank and stirred until desired 
particle size achieved in the emulsion wherein for high 
particle emulsion, Viscojet stirrer being more preferable 
to achieve very stable emulsion and narrow distribution 
of particle size; 

0049 iv. Adding the biocide at the level of 15 ppm for 
preserving emulsion against microbial contamination 
and obtaining the said emulsion. 

0050. In another aspect of the present invention there is 
provided a stable highly viscous amino silicone polymeric 
fluid of viscosity of at least 50000 cps to up to 2 Mio cps and 
an amine number of up to 0.12 comprising of hydrolysed 
amino silane solution free of alkoxy and hydroxyl groups in 
alpha Omega position of the amino silane molecule. 
0051. In yet another aspect of the present invention a pro 
cess for the synthesis of highly viscous amino silicone poly 
meric fluid is provided comprising the steps of 

0.052 i. reacting the hydrolysed amino silane solution 
with the linear oligomer of organopolysiloxane or orga 
nocyclosiloxane or mixture thereoftogether with a poly 
mer chain stopper in presence of alkaline catalyst at 
70-150° C. and preferably in the temperature range of 
100-140°C. under N. atmosphere; 

0053 ii. Neutralizing the polymer after completion of 
the reaction with acidic organic compound compatible 
with the said amino silicone polymer; 

0054 iii. Removing the volatiles in the amino silicone 
polymer by vacuum stripping at 110 to 220°C. and most 
preferably vacuum stripping in the temperature range of 
150-180° C. and obtaining the said amino silicone poly 
mer thereof that was then cooled to room temperature 
under vacuum after completion of stripping. 

0055. In another preferred aspect of the above said process 
for the synthesis of highly viscous amino silicone polymeric 
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fluid, the linear oligomer of organopolysiloxane used is of the 
general formula, OH(R'R'SiO).H 
I0056. Wherein R' is the monofunctional, saturated or 
unsaturated alkyl group with 1 to 20 carbon atoms or mono 
functional aryl group with 6 to 20 carbon atoms. Most pref 
erably R' group is the methyl group; 
0057. Whereinnis the integer vary from 5 to 500 and most 
preferably varying from 10 to 60; 
0.058 Wherein Organocyclosiloxane is of the general for 
mula, (R'R'SiO), 
0059. Wherein R' is the monofunctional, saturated or 
unsaturated alkyl group with 1 to 20 carbon atoms or mono 
functional aryl group with 6 to 20 carbon atoms, most pref 
erably methyl group; 
0060. Wherein m is the integer vary from 4 to 10 with most 
preferable values varying from 4 to 5. 
0061. In another preferred aspect of the above said process 
for the synthesis of highly viscous amino silicone polymeric 
fluid the polymer chain stopper is a mono functional organic 
radical or organic group or a short chain organic polymer 
having mono function group attached at a, c position most 
preferably hexamethyldisiloxane or short chain polydimethyl 
siloxane having trimethyl siloxy groups attached at c, oposi 
tion. 

0062. In yet another preferred aspect of the above said 
process for the synthesis of highly viscous amino silicone 
polymeric fluid the alkaline catalyst is alkaline metal hydrox 
ide or alkoxide or quaternary salts or Suitable polymerization 
catalyst especially potassium or caesium methoxide or ethox 
ide preferable catalyst for making high viscous amino emul 
S1O. 

0063. In a further preferred aspect of the above said pro 
cess for the synthesis of highly viscous amino silicone poly 
meric fluid the quantity of the hydrolysed amino silane solu 
tion in the reaction mixture is dependent on amine number 
requirement of the final high viscous aminosilicone poly 
meric fluid and wherein the requirement of the said amine 
number is up to 0.12 and preferably within 0.06 is required for 
the synthesis of the said stable highly viscous aminosilicone 
polymer and wherein the hydrolysed amino oligomer in an 
amount of 0.5 to 4% by wt. is added in the reaction mixture to 
controlamine number of the said stable highly viscous amino 
silicone polymer below 0.12 wherein the said amount is again 
dependent on type of amino oligomer, concentration of the 
oligomer in solvent after hydrolysis. 
0064. In another aspect of the present invention there is 
provided a hydrolysed amino silane solution for its applica 
tion in Viscous conditioning formulations and free of alkoxy 
group in the alpha Omega position in the amino silane of 
general formula 

(R'),(RO), Si( R NR R NR), (I) 

0065. Wherein b is the integer of maximum 3 and “a 
maximum 2; 
I0066. Wherein R' is a monofunctional, saturated or unsat 
urated alkyl group with 1 to 20 carbon atoms or monofunc 
tional aryl group with 6 to 20 carbon atoms; 
0067. Wherein R is the difunctional alkylene group with 
1 to 10 carbon atoms or difunctional aryl group with 6 to 10 
carbon atoms; 
I0068. Wherein R is the hydrogen atom or atoms or satu 
rated or unsaturated alkyl group with 1 to 20 carbonatoms or 
monofunctional aryl group with 6 to 20 carbon atoms. 
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0069. In yet another preferred aspect of the present inven 
tion wherein the hydrolysed amino silane solution involves 
the amino silanes for hydrolysis that are selected from CH 
(CHO). Si-CH NH-CH NH, CH (CHO) 
Si-CH CH(CH)—NH-CH NH, CH (CHO) 

Si-CHs NH-CH NHCH, CH (CHO) - 
Si-CH NH-CH NH; CH-(CHO). Si 
C.H. NH-CH NH, CH (CHO). Si-CH - 
NH-CH NH, CH (CHO). Si-CH NCH 
CH, N(CH), CH (CHO). Si-CH CH(CH)— 
NH-CH NH: CH(CHO). Si-CH CH 
(CH) NH CHs NH, CH (CHO) Si CH 
CH(CH) NH-CH NHCH, CH (CHO). Si 
CH NH, CH (CHO). Si-CH NH, CH 
(CHO). Si-CH CH(CH) NH, CH (CHO)— 
Si-CH CH(CH) NH, CH (CHO). Si-CH 
N(CH), CH (CHO). Si-CH NHCH, CH 
(CHO) -Si-CH N(CH), CH (CHO). Si 
CH NHCH, CH (CHO). Si-CH CH(CH)—N 
(CH), CH (CHO) Si CH, CH(CH) N(CH): 
CH(CHO) Si CH-CH(CH) NHCH: CH 
(CHO). Si-CH CH(CH)—NHCH and most pref 
erably obtained from the silanes such as CH (CHO). Si 
CH-NH CH NH, CH (CHO). Si-CH CH 
(CH) NH-CH NH, CH (CH, O). Si-CH 
NH-CH NH; CH(CHO). Si-CH CH 
(CH) NH CHs NH, CH(CHO). Si-CH NH; 
CH-(CHO) -Si-CH NH2, CH(CHO). Si 
CHCH(CH)—NH and CH (CHO). Si-CH CH 
(CH) NH. 
0070. In a yet further aspect of the present invention there 

is provided a process for the preparation of the hydrolysed 
amino silane Solution free of alkoxy group in the alpha Omega 
position of the said silane molecule comprising the steps of 

0071 i. Dissolving the silane in an organic solvent in the 
concentration range of up to 20% preferably selected 
from aromatic solvents including toluene, Xylene orali 
phatic solvent including octane or cyclosiloxane includ 
ing octamethyl cyclosiloxane, decamethylcyclopentasi 
loxane or any other higher cyclosiloxane or mixture 
thereof or low viscous silicone oil most preferable sol 
vents being cyclosiloxane and particularly octamethyl 
cyclotetrasiloxane: 

0072 ii. Adding water in a stoichiometric amount half 
mole in respect of b in the said silane of general For 
mula I and in controlled amount in nitrogen atmosphere 
in a temperature range of 50-130° C. preferably in the 
temperature range of 60 to 100° C. to split the alcoxy 
group completely from silane molecule; 

0073 iii. Distilling out the alcohol from the reaction 
mixture, cooling the reaction mixture and obtaining the 
said hydrolysed silane solution thereof. 

0074 As discussed hereinbefore the present invention 
provides for stable high viscous amino silicone polymeric 
fluids and emulsions thereof and its process of manufacture. 
The present invention particularly relates to synthesis of the 
highly viscous amino silicone polymeric fluid with polymer 
viscosity of at least 50000 cps and emulsions made out of it 
with particle size in the range of 0.01-150 micron suited for 
diverse applications in products related to personal care Such 
as hair care, textile, release and the like. 
0075 Importantly, it is found by way of the present inven 
tion that one of the critical aspects, which enable producing 
the stable linear high viscous amino silicone polymeric fluid 
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is to control the amine number of the said polymeric fluid 
which has an important role to stabilize the fluid when poly 
merattains high viscosity. Type of catalyst, quantity of cata 
lyst employed in the said process of synthesis also plays an 
important role to stabilize the said high viscosity amino fluid. 
Quantity of amino silane oligomer used while synthesizing 
the said amino silicone polymeric fluid also controls the sta 
bility final viscosity, stability of the emulsion and emulsion 
performance in end use applications especially in personal 
care application and more importantly in hair care product 
without showing any negative sensory effect. 
0076 Advantageously, it is also found by way of the 
present invention that the same enables the production of an 
emulsion of high viscous amino silicone polymeric fluid by a 
simple process due to selective use of emulsifiers. Also the 
quantity of the emulsifiers has great role to make the emulsion 
stable. In particular, the above process of making high Viscous 
amino silicone emulsion of different particle sizes is stabi 
lized by use of surfactants having a critical HLB values that 
help to make faster desired particle size emulsion by using 
simple high shear mixer without the need for complex a high 
capital shear mixer. It is also important to control temperature 
for achieving desired particle size with narrow distribution of 
the particle wherein to make the emulsion in between 20 to 
40° C. helps to quickly achieve desired particle size high 
Viscous amino silicone emulsion. 

(0077. Moreover, the present invention further identifies 
the importance of the selective use of non-ionic emulsifier by 
way of a mixture of non-ionic having HLB value of the 
mixture in-between 5 to 15 shows optimum combinations to 
make stable different particle stable emulsion with a help of 
simple high shear mixer. Furthermore, the addition of the 
cationic emulsifiers optimizes the performance of the emul 
sion in final applications as found by way of the present 
invention. 
0078. The three major steps leading to the applications of 
the high viscous amino silicone emulsion made by the pro 
cess of the present invention are accomplished in the follow 
ing stages involving: 

0079 1. Synthesis of highly viscous stable amino sili 
cone polymeric fluids 

0080 2. Making of emulsions by utilizing the said high 
viscous amino silicone polymeric fluids with different 
particle sizes 

0081. 3. Applications of the said high viscous amino 
silicone emulsion 

I0082. The details of the invention, its nature and objects 
are explained hereunder in greater detail in relation to the 
following non-limiting examples. 

EXAMPLE 1. 

Synthesis of High Viscous Stable Amino Silicone 
Polymeric Fluids 

I0083. According to the present invention, synthesis of 
highly viscous amino silicone emulsion comprises of the 
following steps, 

0084 a. Hydrolysis of alcoxy group of amino silane in 
cyclosiloxane or in other low viscous silicone oil 

0085 b. Synthesis of highly viscous amino silicone 
polymeric fluid by using the hydrolyzed amino silane 
Solution of step a above, silicone cyclosiloxane or short 
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chain silicone oligomer or mixture thereof and C. ()-tri 
alkyl siloxy siloxane in presence of an alkaline catalyst. 

EXAMPLE 1 a 

Hydrolysis of Alcoxy Group of Amino Silane Mol 
ecule in Low Viscous Silicone Solvent 

I0086 According to the present invention, amino silane 
used for hydrolysis has the general formula I 

(R') (RO)Si( R NR. R. NR). (I) 
0087. For hydrolysing the silane represented by the gen 
eral Formula I, first, maximum 50% of the silane is dissolved 
in suitable solvent wherein silane becomes clearly soluble. 
Preferably the concentration of the silane in the solvent is 
maintained to up to a maximum of 20% for carrying out total 
splitting of alcoxy groups attached to silane molecule. Con 
centration of the amino silane is thus an important aspect for 
complete splitting of the alcoxy groups completely from the 
silane molecule. With increasing the concentration of silane, 
solubility of hydrolysed silane starts to decrease and as the 
solubility starts to decrease, splitting of alcoxy group from 
silane also become difficult. If hydrolysis is carried out in 
presence of insoluble hydrolysed silane, then after addition of 
water, hydrolysed silane gets gelled after Some time. The 
main object of the present invention is to achieve alcoxy 
group free hydrolysed silane solution so that it can use in the 
second stage of reaction easily that would be free of alcoxy 
groups in alpha Omega position during the synthesis of high 
viscous amino fluid. Solvents to solubilise silane are aromatic 
Solvents such as toluene, Xylene or the like oraliphatic solvent 
like octane or the like or cyclosiloxane like octamethyl 
cyclosiloxane, decamethylcyclopentasiloxane or any other 
higher cyclosiloxane or mixture thereof or low viscous sili 
cone oil. According to the present invention, most preferable 
Solvent is cyclosiloxane and particularly octamethylcyclotet 
rasiloxane. Water requirement is stoichiometrically half mole 
in respect of b in the silane of general Formula I to split the 
alcoxy group completely from silane molecule. 
I0088 Hydrolysis is carried out at a temperature of 50-130° 
C. with controlled addition of water under nitrogen atmo 
sphere. Most preferable temperature according to the present 
invention for hydrolysis varies from 60 to 100° C. After 
addition of water, the reaction is continued until all alcohol 
come out from the reaction kettle. The reaction kettle was 
cooled and the amine number of the liquid in the kettle was 
measured. This amino number is required in the next stage of 
reaction to set the quantity of hydrolyzed amino silane Solu 
tion required for carrying out the synthesis of high Viscous 
amino fluid with desired amino number in the final high 
Viscous amino fluid. 

EXAMPLE1b. 

Synthesis of High Viscous Amino Silicone Poly 
meric Fluid from Hydrolyzed Amino Silane Solution 

0089. Synthesis of stable high viscous amino silicone 
polymeric fluid has two major aspects; 
i) to synthesise hydrolyzed amino silane solution free from 
alcoxy group for making high viscous amino silicone poly 
meric fluid with no alcoxy termination and also to ensure 
during the synthesis of the said hydrolysed amino silane that 
there is no gellation of hydrolyzed amino silane oligomer 
after losing the said alcoxy group. Both these factors are 
important for making stable hydrolysed amino silane oligo 
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mer and stable high viscous amino silicone polymeric fluid. 
The hydrolysed amino silane produced as described above 
improves the stability of high Viscous amino silicone poly 
meric fluid by restricting inter molecular condensation of 
terminal hydroxyl or alcoxy group also reduce the chance of 
hydrogen bonding with terminal reacting group Such as 
amino group in the side chain. 
ii) stabilising the said high viscous amino silicone polymeric 
fluid by controlling intra or inter molecular hydrogen bonding 
between the side chain amino groups. Therefore, it is impor 
tant to select an amine number of the highly viscous amino 
silicone polymeric fluid in Such way that number of amino 
groups placed in the chain from one amino and distance with 
respect to another amino is long enough to reduce the chance 
of hydrogen bonding between the said amino groups as they 
are placed beyond the hydrogen bonding distance. According 
to present invention, high Viscosity amino silicone polymeric 
fluid within amine no 0.12 shows excellent stability on poly 
mer viscosity. More particularly, amine number within 0.06 is 
most preferable for the synthesis of stable high viscous amino 
fluid. 
0090 The synthesis of said high viscous amino silicone is 
carried out by reacting the linear oligomer of organopolysi 
loxane or organocyclosiloxane or mixture thereof together 
with hydrolysed amino silane as above and a polymer chain 
stopper in presence of alkaline catalyst at 70-150° C. under 
Natmosphere. After completion of the reaction, the polymer 
is neutralized with acidic organic compound which is com 
patible with amino silicone polymer. Volatiles in the amino 
silicone polymer are removed by vacuum stripping at 110 to 
220°C. The amino silicone polymer was then cooled to room 
temperature under vacuum after completion of stripping. 
0091 Polymerisation of linear organopolysiloxane or 
organocyclosiloxane or mixture thereof with hydrolysed 
amino silane and chain stopper is carried out at 70-150° C. 
under N2 atmosphere in presence of alkaline catalyst with the 
most preferable temperature range of 100-140° C. After 
completion of reaction, the high Viscous amino silicone poly 
mer is neutralised with acidic organic compound and most 
preferably with silyl phosphate. 
0092 Volatiles from the polymer is stripped out under 
vacuum at 110 to 220° C. and most preferably ranges from 
150 to 180° C. 

0093. According to the process of the present invention to 
prepare the high Viscous amino fluid, the quantity of chain 
stopper required is dependent on the final amino silicone 
polymer viscosity targeted. Amino silicone polymer Viscosity 
of at least 50000 cps up to 2 Mio cps is safely synthesized 
without any gel formation by controlled addition of chain 
stopper with most preferred viscosity range of from 200000 
500000 cps that can be utilized for various different applica 
tions. 

EXAMPLE 1 c 

Emulsion Making of Highly Viscous Amino Silicone 
Polymeric Fluids with Different Particle Size 

0094. According to the present invention, a wide range of 
high viscous amino silicone emulsions having particle sizes 
up to 150 micron (high particle emulsion) are formulated in 
together with non-ionic emulsifiers or mixture of non-ionic 
and cationic emulsifiers by using simple stirring system or by 
high speed homogenizer. 
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0095. It is also observed according to the present inven 
tion, two different types of emulsifiers system require for two 
ranges of particle sizes. For particle sizes below 1000 nm of 
high viscous amino silicone emulsion, non-ionic emulsifiers 
having HLB value in between 5-19 are suitable to make the 
emulsion process simpler. Most useful Surfactants of this 
category are polyoxyalkylene alkyl ether, polyoxyalkylene 
alkylphenyl ethers polyoxyalkylene sorbitan esters. More 
precisely, some useful Surfactants having HLB value in 
between 8-19 are polyethylene glycol octyl ether; Polyethyl 
ene glycol lauryl ether; Polyethylene glycol tridecyl ether; 
Polyethylene glycol isotridecyl ether, Polyethylene glycol 
cetyl ether; Polyethylene glycol cetostearyl ether, Polyethyl 
ene glycol Stearyl ether, polyethylene glycol nonylphenyl 
ether; polyethylene glycol dodecylphenyl ether; polyethylene 
glycol cetylphenyl ether, polyethylene glycol staerylphenyl 
ether, polyethylene glycol Sorbitan mono Stearate and poly 
ethylene glycol sorbitan mono oleate. It is also preferable 
non-ionic surfactant having HLB value in-between 8-17 is 
useful to make high viscous amino silicone emulsion by using 
simple shear mixer in shorter period and it is also art of this 
invention to use 10-14 HLB emulsifier system by selecting 
different non-ionic surfactants having HLB values from 8-17 
for making stable high viscous amino silicone emulsion. It is 
also important art of the invention to use a defined amount 
amino oil and emulsifier for making stable high viscous 
amino oil emulsion. Generally, 20 to 60% by wt amino sili 
cone fluid together with non-ionic emulsifiers having HLB in 
the range of 10-14 comprising mixture of non-ionic emulsi 
fiers in an amount 2 to 20% by wt and water in an amount 35 
to 75% by wt and/or an cationic emulsifier/s in an amount 
from Zero to 7% by wt. More particularly, 25 to 50% by wt 
amino silicone fluid together with non-ionic emulsifiers hav 
ing HLB in the range of 10-14 comprising mixture of non 
ionic emulsifiers in an amount 5 to 20% by wt and water in an 
amount 26 to 70% by wt and/oran cationic emulsifier/s in an 
amount from Zero to 4% by wt. It is important to use more 
than one emulsifier with combined HLB value between 8-14 
for making stable emulsion. 
0096. For particle sizes above 1000 nm of high viscous 
amino silicone emulsion, non-ionic emulsifiers having HLB 
value in between 5-19 are suitable to make the emulsion 
process simpler. Most useful Surfactants of this category are 
polyoxyalkylene alkyl ether, polyoxyalkylene alkylphenyl 
ethers and polyoxyalkylene Sorbitan esters. More precisely, 
some useful surfactants having HLB value in between 8-19 
are polyethylene glycol octyl ether; Polyethylene glycol lau 
ryl ether; Polyethylene glycol tridecyl ether; Polyethylene 
glycol isotridecyl ether, Polyethylene glycol cetyl ether; 
Polyethylene glycol cetostearyl ether, Polyethylene glycol 
Stearyl ether, polyethylene glycol nonylphenyl ether, poly 
ethylene glycol dodecylphenyl ether, polyethylene glycol 
cetylphenyl ether, polyethylene glycol staerylphenyl ether; 
polyethylene glycol Sorbitan mono Stearate and polyethylene 
glycol Sorbitan mono oleate. It is also preferable non-ionic 
surfactant having HLB value in-between 8-17 is useful to 
make high Viscous amino silicone emulsion by using simple 
shear mixer in shorter period and it is also art of this invention 
to use 8-14 HLB emulsifier system by selecting different 
non-ionic surfactants having HLB values from 6-15 for mak 
ing stable high viscous amino silicone emulsion. It is also 
important art of the invention to use a defined amountamino 
oil and emulsifier for making stable high viscous amino oil 
emulsion. Generally, 20 to 60% by wt amino silicone fluid 
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together with non-ionic emulsifiers having HLB in the range 
of 8-14 comprising single emulsifier or mixture of non-ionic 
emulsifiers in an amount 2 to 20% by wt and water in an 
amount 35 to 75% by wt and/oran cationic emulsifier/s in an 
amount from Zero to 7% by wt. More particularly, 30 to 60% 
by wtamino silicone fluid together with non-ionic emulsifiers 
having HLB in the range of 8-14 comprising mixture of 
non-ionic emulsifiers in an amount 2 to 10% by wt and water 
in an amount 27 to 68% by wt and/oran cationic emulsifier/s 
in an amount from 0.1 to 3% by wt. It is important to use more 
than one emulsifier with combined HLB value between 8-14 
for making stable emulsion. 
(0097. It is also observed the stability of the emulsion 
remarkably improved by the addition of organic acid and 
adjust final emulsion pH toward acidic pH. 
0098. Further addition of a biocide at the end of the emul 
sion making process helps to protect the emulsion from 
microbial contamination. 
0099. Another important aspect of the process of the 
present invention is to control temperature while making 
emulsion of high viscous amino oil. Maintaining a tempera 
ture in the range of 10 to 40°C. is suitable while making 
emulsion. More particularly, maintaining a temperature 
below 20°C. is suitable while making emulsion to generate 
particle size of under 1000 nm and for emulsion having par 
ticle size more than 1000 nm, higher temperature around 40° 
C. is required for dispersing waxy type emulsifier/s. 
0100. The process of making a highly viscous amino sili 
cone emulsion having particle size below 1000 nm, com 
prises the steps of a small portion of water is taken in the 
emulsion tank and emulsifiers are added in the tank. The 
water and emulsifiers are mixed for few minutes. Then, 
desired quantity of the amino fluid was added in the tank and 
the mixture was homogenized till the mixture become thick 
paste. Then, the rest of the water was added in a controlled 
manner and the mixture was homogenized after each addition 
of water. Finally, biocide was added for preserving the emul 
sion against microbial contamination; whereas for making 
amino silicone emulsion having particle sizeabove 1000, first 
total water and emulsifiers transfer in the tank and depending 
on the type of emulsifiers, temperature of the mixture was 
increased so that emulsifiers dissolve in water. Then, the 
emulsifier/s solution was cooled below 40°C. Desired quan 
tity of high Viscous amino fluid in the emulsion tank was 
added and continued to stir till desire particle size was 
achieved in the emulsion. For high particle emulsion, Viscojet 
stirrer is more preferable to achieve very stable emulsion and 
narrow distribution of particle size. Viscosjet is useful to 
control temperature of the emulsion during stirring since 
Viscojet generates minimum heat while mixing the emulsion. 
Finally, add biocide for preserving emulsion against micro 
bial contamination. 

EXAMPLE 2 

Applications of High Viscous Amino Silicone Emul 
sion 

0101 High viscous amino silicone emulsions have wide 
applications including personal care, home care, textile, 
paper coating, release etc. In personal care, especially in hair 
care, when finished products formulated with high viscous 
amino silicone emulsions showed a wide range of sensory 
(softness, body, Volume, shine), detangling, control deposi 
tions, foam controls benefits. The high viscous amino silicone 
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emulsions obtained by way of the present invention are simi 
larly effective in different hair care formulations like 2-in-1 
shampoo, Hair conditioner, Hair gel, Hair colour conditioner 
and are not limited to said applications only. 
0102) According to the present invention, high viscous 
amino silicone emulsions are not only deliver different con 
ditioning benefits but also minimizes the negative effect like 
drop in shampoo viscosity that is normally observed particu 
larly in case of low viscous amino fluid below 50000 cps. It is 
also an art of the present invention to optimize the effect of 
high viscous amino silicone emulsion used in hair care for 
mulation together with depositing agent having INCI name 
polyduaternium 1 to 75 and/or Cationic polymer including 
salt and/or Quaternary ammonium compound including salt. 
0103) According to the present invention, high viscous 
amino silicone emulsions are not only deliver the excellent 
conditioning properties but also repair the damage hair in 
together with Suitable deposition agent via more deposit on 
damage hair and less on non-damage hair. For these control 
deposition or target deposition, different cationic depositing 
agents found Suitable for optimum deposition. Most prefer 
able one is Polyduaternium 07. 
0104 High viscous amino emulsion stability test in sham 
poo formulations are carried out at 45° C. for 90 days in air 
circulating oven and viscosity measured at regular interval by 
Brookfield viscometer at 25°C. 

EXAMPLE 2a 

Treatment of Hair Tresses with 2-in-1 Shampoo Take 
15 gms of hair tress (having length 15 cm) to be 

tested and immerse in Pet-ether (60-80° C. boiling 
range) for 1 hr. After 1 hr boiling, dry the hair in 

open air. Then wash with SLES. Dry again in open 
air. 

0105 Take halfportion of the shampoo to be applied (0.1 
gm of shampoof g of hair) and apply it along the whole length 
of the tress for 30s. Keep it untouched for 30s. Then wash it 
off properly. Again apply the rest portion of the shampoo in 
similar way for 30s and keep it untouched for 30s. Then 
finally wash it off with water properly. Then dry the hair 
treSSes. 

EXAMPLE 2b 

Combing Force Evaluation by Machine (Tinius 
Olsen Materials Testing Machine) 

0106 Measure the force of hair after setting the following 
parameters in the instrument. 
0107 Load range=80 N. Extension range=130 mm, 
Speed=100 mm/min, Unit load=70N 
0108 Measure combing force of the hair tresses treated 
with shampoo containing silicone and without silicone in dry 
& wet condition. 

EXAMPLE 2c 

Frictional Force Force Evaluation by Machine (Tin 
ius Olsen Materials Testing Machine) 

0109 Measure the friction of hair after setting the follow 
ing parameters in the instrument. 
0110 Load range=1 N. Extension range=130 mm, 
Speed=100 mm/min, Sled wit=0.1 
0111 Endpoint=120 mm, Mean peak size=0.3N 
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0112 Measure frictional force of the hair tresses treated 
with shampoo containing silicone and without silicone in dry 
& wet condition. 

EXAMPLE 2c 

Frictional Force Force Evaluation by Machine (Tin 
ius Olsen Materials Testing Machine) 

0113 Measure the friction of hair after setting the follow 
ing parameters in the instrument. 
0114 Load range=1 N. Extension range=130 mm, 
Speed=100 mm/min, Sled wit=0.1 
0115 Endpoint=120 mm, Mean peak size=0.3N 
0116. Measure frictional force of the hair tresses treated 
with shampoo containing silicone and without silicone in dry 
& wet condition 

EXAMPLE. 2d 

Study of Gloss of Hair by GTI Minimatcher 
0117 Take the treated hair tresses and place on the view 
ing Surface. The hair tresses are observed under three lighting 
conditions—store light, incandescent light and daylight fluo 
rescent light. 

EXAMPLE 2e 

Measurement of the Foam Profile of Shampoo 
0118 First take 1.75gm of shampoo and dissolve it in 500 
ml of DM water. Take the prepared solution in 1500 ml 
measuring cylinder of contifoam. Then Switch on the 
machine and set the following parameters as follows; pump 
speed: 150 lit/hr, pumping time-20 sec and total machine 
running time=1800 sec and then study and compare the foam 
profile. From the profile report, note the foam height after 
pump off. 

EXAMPLE 2f 

Measurement of Silicone Deposition on Hair 
0119 Take the hair tresses to be tested and immerse in 
Pet-ether (60-80°C. boiling range) for 3 hrs. Then dry hair in 
open air. These will be treated as damaged hair. For normal 
hairtresses wash with 1% SLES solution. Dry in open air. The 
hair samples are ready for nest step of treatment. Cut the hair 
tresses into many Switches as per the requirement. The hair 
switches are rinsed under running water at 35-40°C. with a 
controlled flow rate set at 41/min 0.1 g shampoo/g of hair is 
applied along the length of the Switches which are agitated/ 
massaged for 30 seconds. The switches are rinsed under the 
running water for 30 seconds during which the operator runs 
a thumb and forefinger along the length of the switch every 5 
seconds. The procedure is repeated a second time. Dry the 
hair tresses. Cut the hair tresses into small pieces. Weight of 
the hair taken should be in between 1-1.5 g. 
I0120 Also take a bare hair both normal and damaged 
without silicone for comparison. The hair tresses are then 
analysed in X-Ray Fluorescence analyser. 

EXAMPLE 2g 
Salon Study 

I0121 Salontest was performed on 14 volunteers with half 
the hair on the volunteers studied against control and half the 
hair studied with newly developed products. 
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0122 Execution of the activity study involved the follow 
ing steps: 

I0123 1. The hair was divided into 2 parts: 
0.124 2. 1st Half of the hair was wetted; 
0.125 3.4 ml Shampoo is taken in Syringe from test 
shampoo: 

0.126 4. A line of shampoo was drawn on the hair with 
the Syringe; 

I0127. 5. Lather was generated for 2 minutes exactly: 
0.128 6. The lather was collected in a broad mouth 
cylinder by Squeezing out the shampoo from hair, 

0129. 7. The hair was rinsed clean. The time noted 
should be maintained for the second part of hair; 

(0.130) 8. Dry The hair was dried with towel: 
0131 9. Standard comb was taken and combed until the 
hair was free of knots. The time was noted and recorded 
as Wet Combing. 

I0132) 10. The feel of hair for clean, squeaky clean, oily 
feel, Softness & silkiness was also noted; 

0.133 11. The same process was followed with the next 
half of hair with control points 2-10; 

0.134 12. The hair was dried under a table fan; 
0.135 13. Points 9 and 10 was followed again and noted 
as Dry Combing & other properties; 

0.136) 14. Checking for Flyaway was done by placing 
the comb 2 inch above air and the portion of the hair was 
observed that gets affected by static charge; 

0.137 15. Gloss, shine on the hair was checked in black 
room under incessant light. 

EXAMPLE 3a 

Reaction Conditions for Working Examples Under 
Tables 1 & 2 

0138 All reactions in Table 1 & 2 were carried in a 7 lit SS 
reactor equipped with pitched blade turbine stirrer with 
mechanical seal and having sufficient power that could stir 
low viscous as well high viscosity amino fluid. Reactor is also 
equipped with temperature control system with jacketed heat 
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ing and cooling system. Reactor also connected with Small 
high efficient tube condenser with reflux system and a 
receiver connected at bottom of condenser. Reactor is also 
equipped to work under N blanketing and also under vacuum 
up to 760 mm Hg and also under pressure up to 10 bars. 
0.139. In the table 1, first stage means took all ingredients 
in the reactor and then carried reaction as mentioned in 1 
stage reaction condition. 2" stage means took all ingredients 
in the reactor those mentioned in 2" stage after completion of 
1 stage of reaction. In table 1, where stages are not men 
tioned, took all ingredients together in the reactor and carried 
out reactor as mentioned in reaction condition. Similarly, in 
the table 2, all reactants took in the reactor and carried out 
reactor as mentioned in reaction condition. All reactions were 
carried out under N2 blanket otherwise any other condition 
mentioned in reaction condition. 

EXAMPLE 3b 

Reaction Conditions for Working Examples Under 
Tables 3 & 4 

0140. In case of emulsion making by turrax, water part 
was taken as mentioned in the said table in a container. Then 
emulsifiers were added and mixed for few minutes to disperse 
emulsifiers in water. Then, viscous amino fluid was added 
first and then, all other ingredients were added as mentioned 
in the table with mixing time. Then, the steps for water addi 
tion were followed as per instruction in the table. A jacketed 
container was used which connected with controlled water 
bath for controlling the temperature of the emulsion. 
0.141. In case of preparing the emulsion by viscojet, all 
ingredients were taken in the emulsion container except the 
Viscous amino fluid and mixed for few minutes to disperse 
emulsifiers in water. Then, the amino fluid was added and 
continued to mix as per instruction mentioned in the said 
table. Finally, other ingredients were added with time of 
mixing as mentioned in the table. A jacketed container was 
used which connected with controlled water bath for control 
ling temperature of the emulsion. 

TABLE 1. 

Hydrolysis of Silane 

Cat 
Exples Amino silane Siloxane Water YN 

1 CH3(CH3O)2 -Si-C3H6 NH C2H4 NH2 st stage = D4f 1st YAKOH 
& CH3(CH3O)2 -Si-C3H6 NH-C2H4 NH- C3H6–Si–(OCH3)2CH3; 682 gm & 2nd Stage 0.9 gm 
qty- Stage = 2.7gm & 
38 gm & 4 gm, both took trimethylsiloxy 2nd 
in 1st stage erminated Stage 

PDMS(20 cps) 20 10 gm 
2 CH3(CH3O)2 -Si-C3H6 NH C2H4 NH2 st stage = 1st YAKOH 

& CH3(CH3O)2 -Si-C3H6 NH-C2H4 NH- C3H6–Si–(OCH3)2CH3; D4/650gm & stage Ogm & 0.9 gm 
qty- 2nd stage = 2nd in 2.7gm 
380gm & 40 gm; both took trimethylsiloxy Stage ethanol 
in 1st stage erminated PDMS 102 gm 

(10 cps) 337 gm 
3 CH3(CH3O)2 -Si-C3H6 NH C2H4 NH2, D4, qty-1000 gm 46 gm N 

qty-250gm 

5 CH3(CH3O)2 -Si-C3H6 NH C2H4 NH2, D4, qty-1000 gm 92 gm N 
qty-500 gm 

6 CH3(C2H5O)2- Si- C3H6 NH2, D4, qty-1000 gm 100 gm N 
qty-500 gm 
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Exples 

10 

Exples Reaction condin 

1 1st stage 
reaction = 140-150° C. 
for 6 hr & 
2nd stage 
reaction = 4.hr 

2 1st stage 
reaction = 140-150° C. 
for 4 hr & 
2nd stage 
reaction = 4.hr 

3 water added at 
70° C. for 4 hr & 
then hydrolysis 
carried out 90° C. 
till alcohols came 

4 water added at 
70° C. for 4 hr & 
then hydrolysis 
carried out 90° C. 
till alcohols came 

5 water added at 
70° C. for 4 hr & 
then hydrolysis 
carried out 90° C. 
till alcohols came 

6 water added at 
70° C. for 4 hr & 
then hydrolysis 
carried out 90° C. 
till alcohols came 

Amino 
oligomer 
amino polymer 

Amino fluid from 
exp-1 as per 
synthesized pat 
no U.S. Pat. No. 6,093,841A: 
qty-529 
Amino fluid from 
exp-2 as per 
synthesized pat 
no U.S. Pat. No. 6,093,841A: 
qty-46 
Amino 
hydrolyzate from 
Example-3, qty 
72 gm 

Amino 
hydrolyzate from 
Example-4, qty 
147gm 

10 

TABLE 1-continued 

Hydrolysis of Silane 
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Amine no 
% of of 

Alcohol alcohol reaction 
qty recovered product Remark 

4.8 36.4 Amine no- experiment carried out as per example 1 
0.27 in patino U.S. Pat. No. 6,093,841 A & low alcohol 

recovery means high amount—OCH3 at 
C, oposition turns unstable polymer 
viscosity due to inter & intermolecular 
condensation 

63 47.7 Amine no- experiment carried out as per example 2 
3.1 in patino U.S. Pat. No. 6,093,841 A & low alcohol 

recovery means high amount—OCH3 at 
C, oposition turns unstable polymer 
viscosity due to inter & intermolecular 
condensation 

76 97.81 Amine no- here, no polymerization was carried out. 
1.96 Only hydrolysis amino oligomer 

dispersed in D4, Approx 98% alcohol 
recovered means amino oligomer free 
from - OCH3 

118 98.01 Amine no- here, no polymerization was carried out. 
O.95 Only hydrolysed amino oligomer 

dispersed in D4. Approx 98% alcohol 
recovered means amino oligomer free 
from - OC2H5 

69 44.40 Amine no- here, no polymerization was carried out. 
1.91 high amount of hydrolysed amino 

oligomer in D4 was not uniformly 
dispersed in D4. Approx 44.4% alcohol 
recovered means amino oligomer 
contained high amount of —OCH3 in C, () 
position 

102 42.36 Amine no- here, no polymerization was carried out. 
O.93 high amount of hydrolysed amino 

oligomer in D4 was not uniformly 
dispersed in D4. Approx 42.36% alcohol 
recovered means amino oligomer 
contained high amount of —OC2H5 in 
C, oposition 

TABLE 2 

Amino Fluid Synthesis 

Reaction 
Siloxane Cat condin Neutralization 

OH terminated 80 cps PDMD gm 140 C. for 6 hr Neutralized with 
oligomer, qty = 4016 gm 40% silyl phosphate & 

alcoholic distilled at 180 C. 
KOH lie W3Cl 

OH terminated 80 cps PDMD gm 140 C. for 6 hr Neutralized with 
oligomer, qty PDMS = 4425gm 40% silyl phosphate & 
& Trimethylsiloxy alcoholic distilled at 180 C. 
terminated PDMD (10 cps) = KOH lie W3Cl 
85 gm 
OH terminated 80 cps PDMD gm 140 C. for 6 hr Neutralized with 
oligomer, qty PDMS = 4389 gm 40% silyl phosphate & 
& Trimethylsiloxy alcoholic distilled at 180 C. 
terminated PDMD (10 cps) = KOH lie W3Cl 
85 gm 
OH terminated 80 cps PDMD gm 140 C. for 6 hr Neutralized with 
oligomer, qty PDMS = 4313 gm 40% silyl phosphate & 
& Trimethylsiloxy alcoholic distilled at 180 C. 
terminated PDMD (10 cps) = KOH lie W3Cl 
85 gm 

Amine 
O 

0.0355 
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11 

12 

13 

14 

15 

Amino 
hydrolyzate from 
Example-5, qty 

Amino 
hydrolyzate from 
Example-6, qty 
51 gm 

Amino 
hydrolyzate from 
Example-3, qty 
72 gm 

Amino 
hydrolyzate from 
Example-4, qty 
47 gm 

11 

TABLE 2-continued 

Amino Fluid Synthesis 

terminated 80 cps PDMD 
oligomer, qty PDMS = 4387 gm 

Crimethylsiloxy 
terminated PDMD (10 cps) = 

terminated 80 cps PDMD 
oligomer, qty PDMS = 4310 gm 

Crimethylsiloxy 
terminated PDMD (10 cps) = 
85 
OH terminated 80 cps PDMD 
oligomer, qty PDMS = 4439 gm 

Crimethylsiloxy 
terminated PDMD (10 cps) = 
35 
OH terminated 80 cps PDMD 
oligomer, qty PDMS = 4363 gm 

Crimethylsiloxy 
terminated PDMD (10 cps) = 
35 

Exples 

& Trimethylsiloxy 
terminated 
100 gm 

Polymer 
Polymer viscosity 
viscosity after 15 
after days at 
distillation ambient 

200000 Cps 800000 cps 
at 25 C. and gelling 

nature 

190000 Cps 800000 cps 
at 25 C. and gelling 

nature 

21OOOOCS 21SOOO CS 
at 25 C. at 25 C. 

215OOOCS 225OOO CS 
at 25 C. at 25 C. 

2OSOOO CS 6OOOOO CS 
at 25 C. at 25 C. 

197OOOCs 72OOOOCs 
at 25 C. at 25 C. 

490000 CS 51OOOO CS 
at 25 C. at 25 C. 

S1OOOOCs S2OOOOCs 
at 25 C. at 25 C. 

5000 Cps 5500 Cps at 
at 25 C. 25 C. 

terminated 80 cps PDMD 

PDMD (10 cps) = 

Polymer 
viscosity 
after 15 
days at 
55oC. 

gelled 

gelled 

225000 Cps 
at 25 C. 

235000 Cps 
at 25 C. 

gelled 

gelled 

590000 Cps 
at 25 C. 

586000 Cps 
at 25 C. 

7000 Cps 
at 25 C. 

Jan. 26, 2012 

gm 140 C. for 6 hr Neutralized with O.036 
40% silyl phosphate & 
alcoholic distilled at 180 C. 
KOH lie W3Cl 

gm 140 C. for 6 hr Neutralized with O.O345 
40% silyl phosphate & 
alcoholic distilled at 180 C. 
KOH lie W3Cl 

gm 140 C. for 6 hr Neutralized with O.O335 
40% silyl phosphate & 
alcoholic distilled at 180 C. 
KOH lie W3Cl 

gm 140 C. for 6 hr Neutralized with O.O.361 
40% silyl phosphate & 
alcoholic distilled at 180 C. 
KOH lie W3Cl 

gm 140 C. for 6 hr Neutralized with O.12 
40% silyl phosphate & 
alcoholic distilled at 180 C. 
KOH lie W3Cl 

Remark 

when polymer made as per exp 1 in patino U.S. Pat. No. 
6,093,841A used to make high viscous amino 
silicone fluid, synthesized polymer become 
gelled after some times due to high alcoxy gr 
present and crosslinked on storage due to inter 
and intra molecular condensation 
when polymer made as per exp 1 in patino U.S. Pat. No. 
6,093,841A used to make high viscous amino 
silicone fluid, synthesized polymer become 
gelled after some times due to high alcoxy gr 

here, syn hesized po 

and no crosslink too 

here, syn hesized po 

and no crosslink too 

here, syn hesized po 

here, syn hesized po 

here, syn hesized po 

and no crosslink too 

here, syn hesized po 

and no crosslink too 

ow viscous amino f 
content of —OCH3 

crosslinked on storage 
molecular condensation 

ymer become gelled after 
Some times due to high 
crosslinked on storage 
molecular condensation 

ymer showed highly 
stable in viscosity due to less reacting gr (—OCH3) 

present and crosslinked on storage due to inter 
and intra molecular condensation 

ymer showed highly 
stable in viscosity due to less reacting gr (—OCH3) 

ace on storage 
due to inter and intra molecular condensation 

ymer showed highly 
stable in viscosity due to less reacting gr (—OCH3) 

ace on storage 
due to inter and intra molecular condensation 

ymer become gelled after 
Some times due to high alcoxy grpresent and 

ue to inter and intra 

alcoxy grpresent and 
ue to inter and intra 

ace on storage 
due to inter and intra molecular condensation 

ymer showed highly 
stable in viscosity due to less reacting gr (—OCH3) 

ace on storage 
due to inter and intra molecular condensation 

stable even with highly 
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Expls Fluid 

16 Exp 
Amino 
silicone 
fluid 9 = 
30% 

17 Exp 
Amino 
silicone 
fluid 9 = 
30% 

18 Exp 
Amino 
silicone 
fluid 9 = 
S8% 

19 Exp 
Amino 
silicone 
fluid 9 = 
S8% 

20 Exp 
Amino 
silicone 
fluid 9 = 
50% 

21 Exp 
Amino 
silicone 
fluid14 = 
30% 

22 Exp 
Amino 
silicone 
fluid 15 = 
30% 

Expls 

16 

17 

18 

19 

12 

TABLE 3 

Preparation of emulsions of amino silicone 

% of 
Emulsifiers, additive & biocid HLB Emulsifier water Mic 

Isotridecyl alcohol ethoxylated, 6EO = 10.9 
7.7%; Isotridecyl alcohol ethoxylated, 
3EO = 1.9%, cetostrearyl alcohol, 
20EO = 1.3%, 0.18% ppm AcOH & 12 ppm 
MIT & CMIT 
Isotridecyl alcohol ethoxylated, 6EO = 11 
7.2%; Isotridecyl alcohol ethoxylated, 
3EO = 2.6%, cetostrearyl alcohol, 
20EO = 1%, 600 ppm AcOH & 12 ppm 
MIT & CMIT 
Isotridecyl alcohol ethoxylated 13.8 
10EO = 3.1%, Isotridecyl alcohol 
ethoxylated 5EO = 0.4: 
Acrylamiclopropyltrimonium 
Chloride? Acrylamide Copolymer = 
0.2%; 0.18% AcOH & 12 ppm MIT & 
CMIT 
Isotridecyl alcohol ethoxylated 13.5 
10EO = 3.2%, Stearyl alcohol 6EO = 
0.2%; Acrylamidopropyltrimonium 
Chloride? Acrylamide Copolymer = 
0.7%; 0.18% AcOH & 12 ppm MIT & 
CMIT 
Isotridecyl alcohol ethoxylated 9.5 
3EO = 0.4%, Stearyl alcohol 6EO = 1.7, 
Acrylamidopropyltrimonium 
Chloride? Acrylamide Copolymer = 
0.4%; 0.15% AcOH & 12 ppm MIT & 
CMIT 
Isotridecyl alcohol ethoxylated, 6EO = 11 
7.4%; Isotridecyl alcohol ethoxylated, 
3EO = 2.7%, cetostrearyl alcohol, 
20EO = 0.9%, 0.18% ppm AcOH & 12 ppm 
MIT & CMIT 
Isotridecyl alcohol ethoxylated, 6EO = 10.9 
7.7%; Isotridecyl alcohol ethoxylated, 
3EO = 1.9%, cetostrearyl alcohol, 
20EO = 1.3%, 0.18% ppm AcOH & 12 ppm 
MIT & CMIT 

Process 

mixed all emulsifiers & amino fluid with turrax for 5 min. 
Added AcOH &15% of total water and mixed 

for 1 hr. Added (4 + 4 + 11 +17+49)% of total water 
and mixed 15 min after each addition of 

water. Added AcOH and mixed for 5 min. Finally 
added biocid and mixed for 5 min 
mixed all emulsifiers & amino fluid with turrax for 5 min. 
Added 13% of total water and mixed for 1 hr. 

Added (4 + 4 + 11 + 19 +49)% of total water and mixed 
15 min after each addition of water. Added AcOH 

and mixed for 5 min. Finally added biocid and mixed 
for 5 min 

mixed all emulsifiers & amino fluid with viscojet for 
5 min. Added AcOH and 54% of total water and 
mixed for 1 hr. Added rest water and mixed 30 min. 

Finally added biocid and mixed for 5 min 
mixed Isotridecyl alcohol ethoxylate & amino fluid 
with viscojet for 5 min. Added AcOH and 59% of 
total water and mixed for 1 hr. Added rest water 

with cationic polymer and mixed 30 min. Finally 
added biocid and mixed for 5 min 

11.2 57.3% turrax 

10.8 59.1% turrax 

3.5 38.1% Viscojet 

3.5 37.6% Viscojet 

2.1 47.4% Viscojet 

10.9 58.8% turrax 

11.2 57.3% turrax 

Stability, 
Emul 55° C., 30 
D50 days 

60 nm no 
separation 

180 nm no 
separation 

3 000 nm no 
separation 

11800 nm no 
separation 

Jan. 26, 2012 
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Expls 

23 

24 

25 

26 

27 

28 

29 

30 

21 

22 

Fluid 

Exp 
Amino 
silicone 
fluid 9 = 
30% 
Exp 
Amino 
silicone 
fluid 9 = 
30% 
Exp 
Amino 
silicone 
fluid 14 = 
S8% 
Exp 
Amino 
silicone 
fluid14 = 
S8% 

Exp 
Amino 
silicone 
fluid 9 = 
50% 

Exp 
Amino 
silicone 
fluid 9 = 
50% 

Exp 
Amino 
silicone 
fluid 14 = 
50% 

Exp 
Amino 
silicone 
fluid 14 = 
50% 

13 

TABLE 3-continued 

Preparation of emulsions of amino silicone 

mixed all emulsifiers & amino fluid with turrax for 5 min. 
Added AcOH and 57% of total water and 
mixed for 1 hr. Added rest water and mixed 30 min. 
Finally added biocid and mixed for 5 min 
mixed all emulsifiers & amino fluid with turrax for 5 min. 
Added AcOH &15% of total water and mixed 

for 1 hr. Added (3 + 4 + 11 +17+49)% of total water 
and mixed 15 min after each addition of 
water. Added AcOH and mixed for 5 min. Finally 
added biocid and mixed for 5 min 
mixed all emulsifiers & amino fluid with turrax for 5 min. 
Added AcOH &15% of total water and mixed 

for 1 hr. Added (4 + 4 + 11 +17+49)% of total water 
and mixed 15 min after each addition of 

water. Added AcOH and mixed for 5 min. Finally 
added biocid and mixed for 5 min 

TABLE 4 

Preparation of emulsions of amino silicone 

Emulsifiers, additive & biocid 

Isotridecyl alcohol ethoxylated, 5EO = 
13.8%; 0.18% AcOH & 12 ppm MIT & 
CMIT 

Isotridecyl alcohol ethoxylated, 10EO = 
6.0%: 600 ppm AcOH & 12 ppm MIT 
& CMIT 

Isotridecyl alcohol ethoxylated 
5EO = 2.4%, Acrylamidopropyltrimonium 
Chloride? Acrylamide Copolymer = 
0.2%; 0.18% AcOH & 12 ppm MIT & 
CMIT 
Isotridecyl alcohol ethoxylated 
1OEO = 3.5%, 
Acrylamidopropyltrimonium 
Chloride? Acrylamide Copolymer = 
0.7%; 0.18% AcOH & 12 ppm MIT & 
CMIT 
Isotridecyl alcoho 
ethoxylated 10EO = 1.5%, 
Acrylamidopropyltrimonium 
Chloride? Acrylamide Copolymer = 
0.4%; 0.15% AcOH & 12 ppm MIT & 
CMIT 
Isotridecyl alcohol ethoxylated 
3EO = 1.5%, 
Acrylamidopropyltrimonium 
Chloride? Acrylamide Copolymer = 
0.4%; 0.15% AcOH & 12 ppm MIT & 
CMIT 
Isotridecyl alcoho 
ethoxylated 10EO = 1.5%, 
Acrylamidopropyltrimonium 
Chloride? Acrylamide Copolymer = 
0.4%; 0.15% AcOH & 12 ppm MIT & 
CMIT 
Isotridecyl alcohol ethoxylated 
3EO = 1.5%, 
Acrylamidopropyltrimonium 
Chloride? Acrylamide Copolymer = 
0.4%; 0.15% AcOH & 12 ppm MIT & 
CMIT 

% of 
HLB Emulsifier 

1O.S 13.8 

13.8 6 

1O.S 12 

13.8 6 

9.5 2.1 

8 3.5 

9.5 2.1 

8 3.5 

27OOO nm no 
separation 

74 nm no 
separation 

22 nm no 

Water 

56.0% 

64.0% 

30.0% 

35.1% 

48.0% 

46.0% 

48.0% 

46.0% 

separation 

Mic 

turraX 

turraX 

Viscojet 

Viscojet 

Viscojet 

Viscojet 

Viscojet 

Viscojet 

Jan. 26, 2012 
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TABLE 4-continued 

Preparation of emulsions of amino silicone 

Expls Process 

Shampoo Base Composition 

23 

24 

25 

26 

27 

28 

29 

30 

Serial 
No 

8. 

mixed all emulsifiers & amino fluid with turrax for 5 min. 
Added AcOH &15% of total water and mixed 
for 1 hr. Added (4 + 4 + 11 +17+49)% of total water 
and mixed 15 min after each a 
water. Added AcOH and mixed 

dition of 
for 5 min. Finally 

added biocid and mixed for 5 min 
mixed all emulsifiers & amino fluid with turrax for 5 min. 
Added 13% of total water and mixed for 1 hr. 
Added (4 + 4 + 11 + 19 +49)% of total water and mixed 
15 min after each addition of water. Added AcOH 
and mixed for 5 min. Finally a 
for 5 min 
mixe 
5 min 
mixe 
Finally added biocid and mixe 

Isotridecyl alcohol ethoxylate & amino fluid 
for 5 min. Added AcOH an 
mixed for 1 hr. Added res 

mixed 30 min. Finally 
and mixed for 5 min 

mixed all emulsifiers & amino 
ed AcOFH and 57% of total 

mixe 

total water an 
wi 
adde 

A. 

A. 
mixe 
Finally added biocid and mixe 

for 1 hr. Added res 

h viscoe 

h cationic polymer an 
bioci 

for 1 hr. Added res 

for 1 hr. Added res 

for 1 hr. Added res 

for 1 hr. Added res 

TABLE 5 

Ingredients 

Demineralised water 
* 4% anionic thickening 
agent 
Sodium Lauryl ether Sulphate 
(30% active) 
Cocoamidopropyl betaine 
Ethylene glycol mono 
Stearate 
PEG - 45 
depositing agent 
Glycerine 
50% Sodium hydroxide 
Solution 
Demineralised water 
Cosmetic grademica 
50% Sodium hydroxide 
Solution 
Demineralised water 
DMDM Hydantoin 
Kathon CG 
Disodium EDTA 

all emulsifiers & amino 
. Added AcOH and 54% of total water and 

water and mixed 30 min. 

ded biocid and mixed 

fluid with viscojet for 

for 5 min 

59% of 
Water 

fluid with turrax for 5 min. 
water and 

water and mixed 30 min. 
Finally added biocid and mixe 
mixed all emulsifiers & amino 

ed AcOFH and 57% of total 

for 5 min 
fluid with turrax for 5 min. 
water and 

water and mixed 30 min. 
Finally added biocid and mixe 
mixed all emulsifiers & amino 

ed AcOFH and 57% of total 
mixe 
Finally added biocid and mixe 
mixed all emulsifiers & amino 

ed AcOFH and 57% of total 

for 5 min 
fluid with turrax for 5 min. 
water and 

water and mixed 30 min. 
for 5 min 

fluid with turrax for 5 min. 
water and 

water and mixed 30 min. 
for 5 min 

Quantity(wt %) 

25.47 
10.34 

41.48 

4.79 
O.98 

2.09 
O.147 
O.31 

O.31 
O.098 
O.O21 
O.049 

14 

Stability, 
Emul 55° C., 30 
D50 days 

Jan. 26, 2012 

420 nm separated 

550 nm separated 

7000 nm separated 

16000 nm separated 

30000 nm separated 

32000 nm separated 

18000 nm separated 

29000 nm separated 

TABLE 5-continued 

Shampoo Base Composition 

Serial 
No 

j 

Ingredients Quantity(wt %) 

Perfume O.049 
15% Sodium chloride solution 8.71 

*Made 0.1% glydant stock solution indemineralised water. Then make 4% carbomer slurry 
in the stock solution, 

Procedure: 

0142] 1 Mixed ingredients a at 45° C. for 30 mins 
0143 2 Mixed ingredients bat 45° C. for 30 mins 
0144 3 Mixed ingredients cat 45° C. for 60 mins 
(0145 4 Mixed ingredients d at 45° C. for 45 mins 
0146 5 Mixed ingredients eat 45° C. for 30 mins 
0147 6 Mixed ingredients fat 45° C. for 60 mins 
0148 7 Mixed ingredients g at 45° C. for 30 mins 
0149 8 Mixed ingredients hat 45° C. for 30 mins 
0150. 9 Cooled the above mixture to room temperature 
and add perfume. 
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0151. 10 Added sodium chloride solution and stir for 15 
mins TABLE 6-continued 

Shampoo Acontained Guar Hydroxylpropyl trimonium chlo 
ride as depositing agent - Shampoo Compositions 
Shampoo B contained Polyduaternium 10 as depositing agent 
Shampoo C contained Polyduaternium 7 as depositing agent % Silicone Sampoo Shampoo Base Silicone emulsion vis, cps, 

Name composition emulsion (active) 25o C. 
TABLE 6 

ShimpB17 Shampoo B Examp -17 5 8100 
Shampoo Compositions ShimpB18 Shampoo B Examp -18 2.6 7900 

ShimpB20 Shampoo B Examp-20 3 8400 
% Silicone Sampoo ShimpB21 Shampoo B Examp -21 5 7600 

Shampoo Base Silicone emulsion vis, cps, ShimpB22 Shampoo B Examp -22 5 2OOO 
Name composition emulsion (active) 25o C. ShimpC17 Shampoo C Examp -17 5 8OOO 

Shimp A17 Shampoo A. Examp -17 5 8OOO St. SME C Examp -18 2.6 7900 
Shimp A18 Shampoo A. Examp -18 2.6 7900 ShimpC20 Shampoo C Examp-20 3 8400 
Shimp A20 Shampoo A. Examp-20 3 8400 ShimpC21 Shampoo C Examp -21 5 7600 
Shimp A21 Shampoo A Examp -21 5 7600 ShimpC22 Shampoo C Examp -22 5 2OOO 
Shimp A22 Shampoo A Examp -22 5 2OOO 

TABLE 7 

Heat Stability of Shampoos 

Heat stability at 45° C. 

Date Shimp A17 Shimp A18 Shimp A20 Shimp A21 Shimp A22 ShimpB17 ShimpB18 ShimpB20 

After 1 day 8000 7900 8400 7600 2OOO 8100 7900 8400 
After 7 days 7900 7900 82OO 7500 1SOO 7900 7900 82OO 
After 14 day(2) 7900 7800 82OO 7500 1100 7800 7800 82OO 
After 21 dayC) 7800 7800 8100 7300 900 7800 7700 8100 
After 28 day2) 7400 7600 7800 7300 500 7500 7600 7900 
After 35 day.(2) 7400 7600 7800 7200 200 7500 7500 7900 
After 42 day) 7400 7600 7800 7200 200 7500 7500 7900 
After 49 dayC) 7400 7500 7700 7200 100 7400 7500 7600 
After 56 day2) 7400 7500 7700 7200 100 7400 7500 7600 
After 63 day(2) 7400 7500 7700 7200 100 7400 7500 7600 
After 70 days 7200 7200 7500 7200 100 7200 7000 7400 
After 77 day(2) 7200 7200 7500 7200 100 7200 7000 7400 
After 84 dayC) 7000 7100 7400 7000 100 7000 7000 7200 
After 91 day) 7000 7000 7400 7000 100 7000 7000 7100 

Heat stability at 45° C. 

Date ShimpB21 ShimpB22 ShimpC17 ShimpC18 ShimpC20 ShimpC21 ShimpC22 

After 1 day 7600 2OOO 8OOO 7900 8400 7600 2OOO 
After 7 days 7500 1SOO 7900 7900 8300 7500 1SOO 
After 14 day(2) 7500 1OOO 7900 7700 82OO 7500 1100 
After 21 day(2) 7400 800 7800 7800 82OO 7400 800 
After 28 day(2) 7300 400 7400 7700 7900 7300 400 
After 35 day(2) 7300 200 7400 7600 7900 7300 2OO 
After 42 day(2) 7300 200 7400 7600 7900 7300 2OO 
After 49 day(2) 7200 100 7400 7400 7700 7200 1OO 
After 56 day(2) 7200 100 7400 7400 7700 7200 1OO 
After 63 day(2) 7200 100 7400 7400 7700 7200 1OO 
After 70 days 7200 100 7200 7200 7400 7200 1OO 
After 77 day(2) 7200 100 7200 7200 7400 7200 1OO 
After 84 day(2) 7000 100 7000 7000 7200 7200 1OO 
After 91 day(?) 7000 100 7000 7000 7100 7200 1OO 

(2) indicates text missing or illegible when filed 

TABLE 8 

Sensory Evaluation of Shampoo's by Machine 

Attributes #Control Shimp A17 Shimp A18 Shimp A20 Shimp A21 Shimp A22 ShimpB17 ShimpB18 

Change %, Wet combing force 70 85 79 78 82 68 86 8O 
Change %, Wet Surface Smoothness 7.8 22 15 2O 27 9.3 31 29 
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TABLE 8-continued 

Sensory Evaluation of Shampoo's by Machine 

Change %, Dry combing force 55 86 8O 81 86 75 88 85 
Change %, Dry Surface Smoothness 3.2 35 27 30 39 16 42 34 
Gloss on wet hair -- ---- ---- ---- ---- -- ---- ---- 

Gloss on dry hair -- ---- ---- ---- ---- -- ---- ---- 
Foam height, mm 700 790 790 770 760 790 78O 770 

Attributes ShimpB20 ShimpB21 ShimpB22 ShimpC17 ShimpC18 ShimpC20 ShimpC21 ShimpC22 

Change %, Wet combing force 78 8O 60 90 84 78 85 70 
Change %, Wet Surface Smoothness 19 26 8.5 56 29 27 41 7.7 
Change %, Dry combing force 82 86 71 95 90 84 89 79 
Change %, Dry Surface Smoothness 29 39 14 65 41 38 50 18.2 
Gloss on wet hair --- ---- -- ------ ---- ---- ---- -- 

Gloss on dry hair --- ---- -- ------ ---- ---- ---- -- 
Foam height, mm 760 760 790 800 78O 780 760 790 

#Control shampoo composition - Shampoo base A with 1.5% active Wacker Belsil 3140E (50% active one million cps dimethiconol oil anionic EP emulsion) 

TABLE 9 

Silicone Deposition on hair 

Attributes #Control Shimp A17 Shimp A18 Shimp A20 Shimp A21 Shimp A22 ShimpB17 ShimpB18 

Deposition % on normal hair 12 33 29 32 33 17 29 23 
Deposition 96 on damaged hair 25 48 45 50 52 25 56 47 

Attributes ShimpB20 ShimpB21 ShimpB22 ShimpC17 ShimpC18 ShimpC20 ShimpC21 ShimpC22 

Deposition% on normal hair 27 25 15 22 25 17 23 19 
Deposition 96 on damaged hair 53 55 24 67 52 58 50 27 

#Control shampoo composition - Shampoo base A with 1.5% active Wacker Belsil 3140E 

TABLE 10 

SHAMPOO EVALUATION IN SALON 

Attributes #Control Shimp A17 Control Shimp A18 Control Shimp A20 Control Shimp A21 Control Shimp A22 

Viscosity 8500 8OOO 8SOO 7900 8SOO 8400 8500 7600 8500 2OOO 
Foam 6 8 7 7 7 7 7 7 6 8 

Wet Combing 4 10 4 5 9 4 O 6 6 

Dry Combing 6 8 6 8 6 8 6 8 8 6 
Softness 7 7 7 7 7 7 7 7 5 9 
Volume 6 5 6 5 6 5 6 5 6 3 
Silkyness 6 8 5 9 6 8 5 9 6 8 

Shine after 3 4 4 1) 4 5 7 
washing 

Shine after 24 3 5 9 3 5 9 5 6 

Wet Softness 2 5 9 5 9 5 9 5 8 

Cleaning 6 5 6 5 6 5 6 5 6 5 

Attributes Control ShimpB17 Control ShimpB18 Control ShimpB20 

Viscosity 8SOO 8100 8500 7900 8500 8400 
Foam 7 7 6 8 6 8 

Wet Combing 3 3 5 9 

Dry Combing 5 9 5 9 5 8 
Softness 6 8 6 8 4 8 
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TABLE 10-continued 

Volume 6 5 6 5 6 5 
Silkyness 5 9 5 9 4 8 

Shine after 2 3 3 
washing 

Shine after 24 3 5 9 3 

Wet Softness 2 5 9 5 9 

Cleaning 6 5 6 5 6 5 

Attributes Control ShimpB21 Control ShimpB22 Control ShimpC17 Control ShimpC18 Control ShimpC20 

Viscosity 8500 7600 8SOO 2OOO 8SOO 8OOO 8500 7900 8500 8400 
Foam 7 7 7 7 7 5 9 7 7 6 8 

Wet Combing 3 6 5 2 4 3 

Dry Combing 6 8 7 7 5 9 6 8 5 9 

Softness 7 7 5 9 4 4 4 

Volume 6 5 6 3 6 5 7 5 6 6 

Silkyness 4 9 6 8 3 5 9 5 9 

Shine after 3 6 7 2 3 4 
Washing 

Shine after 24 2 6 6 2 4 O) 5 9 

Wet Softness 3 5 8 2 4 O) 4 10 

Cleaning 6 6 6 5 6 7 5 6 4 6 

Attributes Control ShimpC21 Control ShimpC22 

Viscosity 8500 7600 8500 2OOO 
Foam 7 7 7 7 7 

Wet Combing 3 5 2 

Dry Combing 4 6 6 5 

Softness 4 O) 9 4 

Volume 5 4 3 6 

Silkyness 4 8 3 

Shine after 3 7 2 
washing 

Shine after 24 3 6 2 

Wet Softness 3 8 2 

Cleaning 6 6 5 6 

#Controlshampoo composition-Shampoo Base A with 1.5% active Wacker Belsil 3140E (50% activeone million cps dimethiconoloil anionic EP emulsion) 
Cöidence:90% 
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0152. In Table 1, and examples 1 & 2 therein were carried 
out according to the process mentioned in U.S. Pat. No. 
6,093,841A wherein after hydrolysis, only 35-45% alcohol 
recovered meaning hydrolysed silane still contained 55-65% 
alcoxy group. As a result, the polymers illustrated under 
examples 7 and 8 of Table 2 prepared by using the silane of 
example 1 & 2 gets gelled due to high alcoxy group content in 
the silane which afterward gets cross linked by intra or inter 
molecular condensation or hydrogen bonding with the amine 
group. 
0153 Hydrolysis of silane carried out by way of the 
present invention, illustrated in Table 1, under examples 3 & 
4 showed 98% alcohol recovery meaning the hydrolysed 
silane was almost free from alcoxy groups. Therefore, the 
amino fluids made out of the said hydrolysed silane under 
examples 3 & 4 and illustrated under examples 9, 10, 13 & 14 
in Table 2, reflected no gellation even after heat ageing at 55° 
C. 
Again, the high concentration of amino silane in the solvent as 
per examples 5 & 6 in Table 1 were unable to split alcoxy 
groups from amino silanes that resulted in low amount alco 
hol recovery. As a result, when amino fluids were made by 
using hydrolyzed silane as per example 5 & 6 and as illus 
trated in examples 11 & 12 in table 2, it gets gelled due to high 
alcoxy group content in the silane which afterward gets cross 
linked by intra or inter molecular condensation or hydrogen 
bonding with amine group. Therefore, from table 1 & 2, it is 
clear that a stable high viscous amino fluid is made possible if 
silane used for making such amino fluid is free from alcoxy 
groups. 
0154) In Table 3, emulsions made by using hydrolysed 
silane from examples 3 & 4 of Table 1 leading to amino fluids 
9 and 14 of Table 2 along with emulsifiers with HLB values 
8-15 with a desired combination of fluid and emulsifiers 
according to present invention are found to be stable at dif 
ferent particles sizes, as illustrated in examples 16 to 21. 
0155. Again, in table 4, emulsions made by using hydroly 
sed silane from examples 3 & 4 of Table 1 leading to amino 
fluids 9 and 14 of Table 2 along with emulsifiers with HLB 
values 8-15 with a different combination of fluid and emul 
sifies were found unstable at different particles sizes, showed 
in examples 23 to 30. Therefore, from Table 3 & 4, it is 
understood that a stable high viscous amino fluid is only 
possible if a right combination of mixed emulsifiers with or 
without cationic emulsifier is used together with the high 
Viscous amino silicone fluid. 
0156 Importantly in Table 3, emulsion 21 is utilized for 
studying the performance of standard amino silicone fluid 
emulsion with highly viscous amino fluid emulsions made 
according to the present invention. 
0157 For the study of high viscous amino silicone emul 
sion performance in 2-in-1 type shampoo, a base as illustrated 
in Table 5 is prepared. Shampoo base was categorized as 
shampoo A, B & C according to different depositing agents. 
15 different shampoo formulations with additional one con 
trol shampoo were prepared for studying the performance of 
high viscous amino emulsions made by way of the present 
invention. 15 different shampoo formulations were studied 
according to compositions illustrated in Table 6. 
0158 Viscosity stability of the shampoos at 45° C. is 
shown in Table 7. All shampoos made as perTable 6 were kept 
at 45° C. for 3 months and shampoo viscosity for formula 
tions under Table 6 such as formulations Shamp A17 to 
Shamp A21 were observed against standard shampoo formu 

Jan. 26, 2012 

lations Shimp A22, Shmp322 & ShimpC22 containing emul 
sion of standard viscosity amino fluid of Example 22 under 
Table 3. The formulations Shimp A22, Shimp322 & ShimpC22 
showed drastical drop in shampoo viscosity whereas other 
shampoos containing high viscous amino silicone emulsions 
showed marginal drops in shampoo viscosity. 
0159. Shampoo viscosity is an important parameter for 
getting application of shampoo on hair. Basic problem of low 
Viscosity shampoo on hair washing is to slip out during wash 
ing of hair and also an important parameter from consumer 
point of acceptability since consumer accept shampoo with 
certain thick consistency but consumers believe lower viscos 
ity shampoo means some problem in the product. Generally 
minimum 4000 cps shampoo viscosity is required at the end 
of storage cycle and according to the present invention, all 
shampoo containing high viscosity amino emulsion remains 
well within the limit at the end of heat ageing cycle. 
0160 Tables 8 and 10, illustrate the conditioning proper 
ties of the shampoos with different type's high viscous amino 
silicone emulsions obtained by way of the present invention 
as compared with standard amino silicone emulsion and con 
trol silicone emulsion. From the analysis, it is clear that high 
Viscous amino silicone emulsions having particle sizes below 
300 nm showed excellent conditioning effects in-comparison 
to control formulation as mentioned below Table 8 and sham 
poo with standard amino silicone emulsion. It was also 
observed Shampoos containing high viscous amino emul 
sions with depositing agent Polyduart-7 was found to be 
comparatively better in conditioning effect in comparison to 
Shampoos containing high viscous amino emulsions with 
depositing agent Polyguart-10 and Guar Hydroxylpropyl tri 
monium chloride. 

0.161 Table 9 illustrates silicone deposition of all sham 
poos on normal hair & damaged hair shown and observed 
silicone deposition on hair from shampoo containing high 
Viscous amino silicone emulsion much higher compare to 
control shampoo and shampoo containing standard amino 
silicone emulsion. Moreover, shampoo containing high vis 
cosity amino emulsion of the present invention always depos 
ited higher amount of silicone on damaged hair meaning on 
hair tips and deposited less silicone on normal hair Such as 
hair root. Most interestingly, shampoo C17 showed maxi 
mum deposition on damage hair and less in roots. It was also 
observed from table no 9 that same amino emulsion with 
polyduaternium 7 as the cationic depositing agent transferred 
optimum amount of siloxane in comparison to shampoo con 
taining same amino emulsion with different depositing agent. 
These controlled depositing properties not only repair the 
damaged hair but also save hair fall due to less deposition of 
silicone at hair roots which helps a Smooth secretion of sebum 
from roots cells. Moreover, this property not only saves the 
wastage of silicone during application in hair washing but 
also helps to optimize the best conditioning effect by using 
comparatively less dosage of high Viscous amino silicone 
emulsion in the shampoo formulation making the said formu 
lation an economical one. 

0162 Importantly, it is found by way of the invention that 
one of the critical aspects, which enable producing the stable 
linear high viscous amino silicone fluid is that the amine 
number of the fluid which has an important role to stabilize 
the fluid when polymer attains high viscosity. Type of cata 
lyst, quantity of the catalyst also have important role to sta 
bilize high viscosity amino fluid. Quantity of amino silane 
oligomer also controls the stability final viscosity, stability of 
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the emulsion and emulsion performance in end use applica 
tions especially in personal care application and more impor 
tantly in hair care product without showing any negative 
sensory effect. 
0163. It is also found by way of invention that the same 
enables the production of an emulsion of highly viscous 
amino silicone polymer by a simple process due to selective 
use of emulsifiers. Also the quantity of the emulsifiers has 
great role to make the emulsion stable. In particular, in the 
above process of making different particles high viscous 
amino silicone emulsion is stabilized by use of Surfactants 
having a critical HLB values that help to make faster desire 
particle size emulsion by using simple high shear mixer with 
out need for complex a high capital shear mixer. It is also 
important to control temperature for achieving desire particle 
size with narrow distribution of the particle. 
0164 Moreover, the present invention further identifies 
the importance of the selective use of non-ionic emulsifier by 
way of a mixture of non-ionic and cationic emulsifiers having 
HLB value of the mixture in-between 5 to 19 shows optimum 
combinations to make stable different particle stable emul 
sion with a help of simple high shear mixer. Furthermore, in 
present invention cationic emulsifier may optimize perfor 
mance in final application. 

1. A stable highly viscous amino silicone emulsion com 
prising (i) a stable highly viscous amino silicone polymeric 
fluid of viscosity of at least 50000 cps to up to 2 Mio cps with 
an amine number of up to 0.12 obtained of hydrolysed amino 
silane solution having hydrolysed amino silane oligomer free 
of alkoxy group in its alpha Omega position and free of any 
crosslinked silicone polymers or any other type of amino 
silane or siloxane and involving essentially linear propaga 
tion of the difunctional unit of the siloxane molecule, (ii) 
non-ionic and/or (iii) cationic emulsifiers and said emulsion 
having a particle size of up to 150 micron. 

2. A stable highly viscous amino silicone emulsion as 
claimed in claim 1 wherein the said highly viscous amino 
silicone polymeric fluid is obtained of said hydrolysed amino 
silane solution having hydrolysed amino silane oligomer free 
of alkoxy group in its alpha Omega position involving only 
amino silane of general formula 

(R')(RO), Si( R NR R NR), (I) 

Wherein b is the integer of maximum 3 and a maximum 
2. 

Wherein R' is a monofunctional, saturated or unsaturated 
alkyl group with 1 to 20 carbonatoms or monofunctional 
aryl group with 6 to 20 carbon atoms; 

Wherein R is the difunctional alkylene group with 1 to 10 
carbon atoms or difunctional aryl group with 6 to 10 
carbon atoms; 

Wherein R is the hydrogen atom or atoms or saturated or 
unsaturated alkyl group with 1 to 20 carbon atoms or 
monofunctional aryl group with 6 to 20 carbon atoms. 

3. A stable highly viscous amino silicone emulsion as 
claimed in claim 1 wherein the said highly viscous amino 
silicone polymeric fluid is obtained of said hydrolysed amino 
silane solution having hydrolysed amino silane oligomer free 
of alkoxy group in its alpha Omega position involving the 
amino silanes selected from CH-(CHO). Si-CH - 
NH-CH NH; CH(CHO) Si CH, CH 
(CH)—NH-CH NH, CH3(CHO). Si-CHs 
NH-CH NHCHs: CH3(CHO) Si CH NH 
CH, NH, CH-(CHO). Si-CH NH-CH - 
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NH, CH (CHO). Si-CH NH-CH NH, CH 
(CHO). Si-CH NCH-CH N(CH), CH 
(CHO) Si CH, CH(CH)—NH-CH NH; 
CH(CHO). Si-CH CH(CH) NH-CHs 
NH: CH(CHO). Si-CH CH(CH) NH 
CH NHCH, CH (CHO). Si-CH NH, CH 
(CHO). Si-CH NH, CH (CHO). Si-CH - 
CH(CH)—NH, CH (CHO) Si CH, CH(CH)— 
NH, CH (CHO) Si CH, N(CH), CH (CHO) 
Si-CH NHCH: CH(CHO). Si-CH N 

(CH), CH (CHO). Si-CH NHCH, CH (CHO) 
-Si-CH CH(CH)—N(CH), CH (CHO). Si 

CH, CH(CH) N(CH); CH (CHO). Si-CH 
CH(CH) NHCH: CH(CHO). Si-CH CH 
(CH)—NHCH and most preferably are selected from the 
silanes including CH-(CHO). Si-CH NH-CH - 
NH; CH(CHO) Si CH, CH(CH)—NH 
CH, NH, CH (CHO). Si-CH NH-CH - 
NH: CH(CHO). Si-CH CH(CH) NH 
CHs NH, CH (CHO). Si-CH NH, CH 
(CHO). Si-CH NH, CH (CHO). Si-CH - 
CH(CH) NH and CH(CHO). Si-CH CH 
(CH) NH. 

4. A stable highly viscous amino silicone emulsion as 
claimed in claim 1 wherein the non-ionic emulsifiers of HLB 
value in between 5-19 are preferably selected from the cat 
egory of polyoxyalkylenealkyl ether, polyoxyalkylene alky 
lphenyl ethers and polyoxyalkylene sorbitan esters, more 
preferably from the category of said non-ionic emulsifiers 
having HLB value in between 8-19 including polyethylene 
glycol octyl ether; Polyethylene glycol lauryl ether; Polyeth 
ylene glycol tridecyl ether; Polyethylene glycol isotridecyl 
ether, Polyethylene glycol cetyl ether; Polyethylene glycol 
cetostearyl ether, Polyethylene glycol stearyl ether; polyeth 
ylene glycol nonylphenyl ether, polyethylene glycol dode 
cylphenyl ether, polyethylene glycol cetylphenyl ether, poly 
ethylene glycol Stearylphenyl ether, polyethylene glycol 
Sorbitan mono Stearate and polyethylene glycol Sorbitan 
mono oleate, more preferably from the category of the said 
non-ionic emulsifiers having HLB value in-between 8-17, yet 
preferably from the category of the said non-ionic emulsifiers 
with HLB value 10-14 by selecting different non-ionic emul 
sifiers with HLB values from 8-17 and wherein the cationic 
emulsifiers are selected from, tetra alkyl ammonium halides, 
tetra aryl ammonium halides, tetra alkyl aryl ammonium 
halides, also including salt, Quaternary ammonium com 
pound including salt, polyduatemium compound having 
INCI name polyduatemium 1 to 75 and alike in use together 
with said non-ionic emulsifiers. 

5. A process for the synthesis of a stable high viscous 
amino silicone emulsion as claimed in claim 1 comprising the 
steps of: 

i. providing the said stable high viscosity amino silicone 
polymeric fluid with viscosity in the range of 50000 cps 
to 2 Mio cps comprising steps of (a) hydrolyzing the 
amino silane of said structure (I) to yield hydrolysed 
amino silane solution having hydrolysed amino silane 
oligomer free of alkoxy groups in its alpha Omega posi 
tion and (b) producing said high viscous amino silicone 
polymeric fluid therefrom, which is free of any 
crosslinked silicone polymers or any other type of amino 
silane or siloxane and involving essentially linear propa 
gation of the difunctional unit of the siloxane molecule: 



US 2012/0020908 A1 

ii. adding the said stable high viscosity amino silicone 
polymeric fluid thereof in an amount 20 to 60% by wt 
together with said non-ionic emulsifiers having HLB in 
the range of 10-14 comprising mixture of non-ionic 
emulsifiers in an amount 2 to 20% by wt and water in an 
amount 35 to 75% by wt and/oran cationic emulsifier/s 
in an amount from Zero to 7% by wt.; more preferably, 
25 to 50% by wtamino silicone polymeric fluid together 
with non-ionic emulsifiers having HLB in the range of 
10-14 comprising mixture of non-ionic emulsifiers in an 
amount 5 to 20% by wt and water in an amount 26 to 
70% by wt and/oran cationic emulsifier/s in an amount 
from 0 to 4% by wt.: 

iii. homogenizing the mix by combination of stirrer and 
homogenizer at a temperature range of 10 to 40°C. and 
obtaining the said emulsion therefrom. 

6. A process as claimed in claim 5 wherein the emulsion 
obtained comprise of more than one emulsifier and has a HLB 
value between 8-14 which facilitates the synthesis of said 
stable emulsion. 

7. A process as claimed in claim 5 wherein depending on 
the particle size requirement in the final emulsion, stirrer or 
homogenizer or combination of both is used for synthesizing 
the said stable emulsion and wherein the stirrer includes 
turbine, paddle, propeller, Viscojet or alike and not limited to 
specified stirrers and whereinhomogeniser includes turrax or 
rotor-stator type homogenizer or alike and not limited to 
specified homogeniser. 

8. A process as claimed in claim 5 wherein the stability of 
the emulsion remarkably improves by the addition of organic 
acid to adjust the final emulsion pH toward acidic pH and 
wherein the preferable organic acids include formic acid, 
acetic acid, Propionic acid, Isopropionic acid, butyric acid, 
Isobutyric acid, tert-butyric acid, Pentanoic acid and isomers, 
Hexanoic acid and isomers, Heptanoic acid and isomers, 
Octanoic acid and isomers and most preferable acid is acetic 
acid. 

9. A process as claimed in claim 5 wherein maintaining a 
temperature in the range of 10 to 40° C. is suitable while 
making emulsion preferably, maintaining a temperature 
below 20°C. is suitable to generate particle size of under 1000 
nm in the emulsion and for emulsion having particle size 
more than 1000 nm, higher temperature around 40° C. is 
required. 

10. A process for the synthesis of a stable high viscous 
amino silicone emulsion as claimed in claim 5 with particle 
size below 1000 nm, comprising the steps of: 

i. Adding emulsifiers in the emulsion tank by taking a small 
portion of water in the emulsion tank; 

ii. Mixing of the water and emulsifiers for few minutes 
followed by addition of desired quantity of the amino 
fluid and homogenizing the mix until it becomes a thick 
paste; 

iii. Adding the rest of the water in a controlled manner 
followed by homogenizing the mix after each addition of 
water; 

iv. Adding biocide at the level of 15 ppm for preserving the 
emulsion against microbial contamination and obtain 
ing the said emulsion. 

11. A process for the manufacture of a stable high Viscous 
amino silicone emulsion as claimed in claim 5 with particle 
size above 1000 nm, comprising the steps of: 

20 
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i. Adding total water and emulsifiers in the tank wherein 
depending on the type of emulsifiers, temperature of the 
mixture was increased so that emulsifiers dissolve in 
water; 

ii. Cooling the emulsifier/s solution below 40°C.; 
iii. Adding desired quantity of high Viscous amino fluid in 

the emulsion tank and stirred until desired particle size 
achieved in the emulsion wherein for high particle emul 
sion, viscojet stirrer being more preferable to achieve 
very stable emulsion and narrow distribution of particle 
S1ze. 

iv. Adding the biocide at the level of 15 ppm for preserving 
emulsion against microbial contamination and obtain 
ing the said emulsion. 

12. A stable highly viscous amino silicone polymeric fluid 
comprising of viscosity of at least 50000 cps to up to 2 Mio 
cps with an amine number of up to 0.12 obtained of hydroly 
sed amino silane solution having hydrolysed amino silane 
oligomer free of alkoxy groups in its alpha Omega position 
being and free of any crosslinked silicone polymers or any 
other type of amino silane or siloxane and involving essen 
tially linear propagation of the difunctional unit of the silox 
ane molecule. 

13. A process for the synthesis of highly viscous amino 
silicone polymeric fluid as claimed in claim 12 comprising 
the steps of 

i. reacting the said hydrolysed amino silane Solution with 
the linear oligomer of organopolysiloxane or organocy 
closiloxane or mixture thereof together with a polymer 
chain stopper in presence of alkaline catalyst at 70-150° 
C. and preferably in the temperature range of 100-140° 
C. under N2 atmosphere; 
Neutralizing the polymer after completion of the reac 
tion with acidic organic compound compatible with the 
said amino silicone polymer; 

iii. Removing the volatiles in the amino silicone polymer 
by vacuum stripping at 110 to 220° C. and most prefer 
ably vacuum stripping in the temperature range of 150 
180° C. and obtaining the said amino silicone polymer 
thereof that was then cooled to room temperature under 
vacuum after completion of stripping. 

14. A process as claimed in claim 13 wherein the linear 
oligomer of organopolysiloxane used is of the general for 
mula, OH(R'R'SiO).H 
Wherein R' is the monofunctional, saturated or unsatur 

ated alkyl group with 1 to 20 carbonatoms or monofunc 
tional aryl group with 6 to 20 carbon atoms. Most pref 
erably R' group is the methyl group; 

Wherein n is the integer vary from 5 to 500 and most 
preferably varying from 10 to 60; 

Wherein Organocyclosiloxane is of the general formula, 
(R'R'SiO) 

Wherein R' is the monofunctional, saturated or unsatur 
ated alkyl group with 1 to 20 carbonatoms or monofunc 
tional aryl group with 6 to 20 carbon atoms, most pref 
erably methyl group; 

Wherein m is the integer vary from 4 to 10 with most 
preferable values varying from 4 to 5. 

15. A process as claimed in claim 13 wherein the polymer 
chain stopper is a short chain organic polymer having an 
organic group at C, () position most preferably hexamethyl 
disiloxane or short chain polydimethyl siloxane having trim 
ethyl siloxy groups attached at C. () position. 

ii. 
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16. A process as claimed in claim 13 wherein the alkaline 
catalyst is alkaline metal hydroxide oralkoxide or quaternary 
salts or Suitable polymerization catalyst especially potassium 
or caesium methoxide or ethoxide preferable catalyst for 
making high viscous amino emulsion. 

17. A process as claimed in claim 13 wherein the quantity 
of the hydrolysed amino silane Solution in the reaction mix 
ture is dependent on amine number requirement of the final 
high viscous aminosilicone polymeric fluid and wherein the 
requirement of the said amine number is up to 0.12 and 
preferably within 0.06 is required for the synthesis of the said 
stable highly viscous aminosilicone polymer and wherein the 
hydrolysed amino oligomer in an amount of 0.5 to 4% by wt. 
is added in the reaction mixture to control amine number of 
the said stable highly viscous amino silicone polymer below 
0.12 wherein the said amount is again dependent on type of 
amino oligomer, concentration of the oligomer in solvent 
after hydrolysis. 

18. A hydrolysed amino silane Solution for application in 
Viscous conditioning formulations comprising of hydrolysed 
amino silane Solution having hydrolysed amino silane oligo 
mer free of alkoxy group in its alpha Omega position obtained 
of only the amino silane of general formula 

(R') (RO), Si( R NR R2 NR) (I) 
Wherein b is the integer of maximum 3 and a maximum 

2. 
Wherein R' is a monofunctional, saturated or unsaturated 

alkyl group with 1 to 20 carbonatoms or monofunctional 
aryl group with 6 to 20 carbon atoms: 

Wherein R is the difunctional alkylene group with 1 to 10 
carbon atoms or difunctional aryl group with 6 to 10 
carbon atoms; 

Wherein R is the hydrogen atom or atoms or saturated or 
unsaturated alkyl group with 1 to 20 carbon atoms or 
monofunctional aryl group with 6 to 20 carbon atoms. 

19. A hydrolysed amino silane solution as claimed in claim 
18 wherein the said amino silanes for hydrolysis are selected 
from CH (CHO) Si CH NH CH NH, CH 
(CHO). Si-CH CH(CH) NH-CH NH; 
CH(CHO). Si-CHs NH-CH NHCH, CH 
(CHO). Si-CH NH CH NH, CH (CHO) 
Si-CH NH-CH NH, CH (CHO). Si 

C.H. NH-CH NH, CH (CHO). Si-CH - 
NCH CH N(CH), CH (CHO) Si CH, CH 
(CH)—NH-CH NH, CH (CHO). Si-CH - 
CH(CH) NH-CHs NH; CH(CHO). Si 
CH, CH(CH) NH-CH NHCH, CH (CHO) 
Si-CH NH, CH (CHO). Si-CH NH, CH 
(CHO). Si-CH CH(CH) NH, CH (CHO) 
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Si-CH CH(CH)—NH, CH (CHO) Si CH 
N(CH), CH (CHO). Si-CH NHCH, CH 
(CHO). Si-CH N(CH), CH (CHO). Si 
CH NHCH, CH (CHO). Si-CH CH(CH) N 
(CH), CH (CHO) Si CH, CH(CH) N(CH): 
CH(CHO) Si CH-CH(CH) NHCH: CH 
(CHO) Si CH, CH(CH)—NHCH and most pref 
erably obtained from the silanes such as CH (CHO). Si 
C.H. NH-CH NH, CH (CHO). Si-CH CH 
(CH) NH CH NH, CH (CHO) Si CH 
NH-CH NH; CH(CHO). Si-CH CH 
(CH) NH CHs NH, CH (CHO) Si CH 
NH, CH (CHO) Si CH NH, CH (CHO) 
Si-CH CH(CH)—NH and CH (CHO). Si 
CH, CH(CH) NH. 

20. A process for the preparation of the hydrolysed amino 
silane Solution as claimed in claim 18 having hydrolysed 
amino silane oligomer free of alkoxy group in the alpha 
omega position comprises the steps of: 

i. Dissolving the silane in an organic solvent in the concen 
tration range of up to 20% preferably selected from 
aromatic solvents including toluene, Xylene oraliphatic 
Solvent including octane or cyclosiloxane including 
octamethyl cyclosiloxane, decamethylcyclopentasilox 
ane or any other higher cyclosiloxane or mixture thereof 
or low viscous silicone oil most preferable solvents 
being cyclosiloxane and particularly octamethylcy 
clotetrasiloxane: 

ii. Adding water in a stoichiometric amount half mole in 
respect ofb in the said silane of general Formula I and 
in controlled amount in nitrogen atmosphere in a tem 
perature range of 50-130° C. preferably in the tempera 
ture range of 60 to 100° C. to split the alcoxy group 
completely from silane molecule; 

iii. Distilling out the alcohol from the reaction mixture, 
cooling the reaction mixture and obtaining the said 
hydrolysed silane solution thereof. 

21. A hydrolysed amino silane Solution having hydrolysed 
amino silane oligomer free of alkoxy group in its alpha Omega 
position, a stable highly viscous amino silicone polymeric 
fluid with viscosity of at least 50000 cps to up to 2 Mio cps and 
an amine number of up to 0.12 and a stable highly viscous 
aminosilicone emulsion obtained thereof with particle size up 
to 150 micron for variety of end use applications and its 
method of synthesis substantially as hereindescribed and 
illustrated with reference to the accompanying examples and 
figures. 


